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HERCULES

MARINE SERVIGE CORP.
FREEPORAT, TEXAS

FOREMAN'S DAILY TIME REPORT T

oo 5057

w5 130]9¢

s ET TS

DESCRIPTION OF wWORK PERFORMED (87 FOREMAM)

-3 C O e -0~

BADGE NAME

Clawdio Duarte

ATl

1

jua,n Rivera.

Juan Q wintero

Jose (asas

Joe Olivarez

Lucio Najara

Cuben Nagova

S| IV ST~

A0l O P andl I S A A

TOTAL HOURS
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Strength through Experienice, Equipment, Know-How

-

HERCULES o,
MARINE SERVICES CORPORATION DATE
P. Q. Drawer O * Freeport, Texas 77541
Job No., 5057
Location I Freeport, TX.
TO:
BASF PLEASE REMIT PAYMENTS 'I'O:
o 11011 RICHMOND
697 Copper Rd. SUITE 500
Freeport , TX 7754} ) HOUSTON, TX. 77042
Terms Net 30
FOR:
Service 1o the FTT 115 as follows:
Set up eguipment
Sinip out &ll free product
Blow cargo pipeline and stripping system
Vacunm: blow dry cargo fanks
Sweep povsder rust from cargo tank floor
Pressure test cargo pipeline 40 P8]
Clean off dack
Remove equipment
Closa Barge
Debaltast
Nitrogen pad
Repair loading valve
LABOR: Foreman 6hr. - @ 38.00 22800 .
Journeyman  335hr @ 3250 1,08875 -
STOCK: 3330 Plus25% = 8.33 . 4163 -
EQUIPMENT:  Compressor. 10 @ 48.00 480.00
Air Movers 20 @ 5.00 '160.00
Vacuum 4 @ 30.00 . _120 00
Hand Hose 4 @ 12.00 - 4800
3” gas pump 12 @ ) 18.90 216.00 -
”smppump 12 @ 15.00 - 180.00
TOTAL AMOUNT DUE $2,502.38
PHONE: {409) 233-6371
: HER 00605




RS

~ Jos womcScommnus;\.zc1.)0\\-1& .
JorNo: 50577 CUSTOMF,R::BA}S oo ETT (15

FOREMAN: s @ 3800 22800
orr___ @ 3323
LEADMAN: ST _ ' @ 3500
- ore @ 49.30
JOURNEY: ST 335 @ 3250 1,088.15
Orf__ @ +5.75 i

DISPOSAL:  Siop Oit @ .60
Water - @ 33
WATER: . . 5,00 per 1,000 auls.

MATERIAL :
STOCK:

Plus 23%

33530 Plus25% 33 IS

@ 4800 __490.00
@  5.00 {00.00
@

30.60
@ 160.00
RV rig o @ 100.00
P Vaewumh S - 4 @ 30.00 J_%)O’D
. MundHose - H @ 1200 8.0
¢ . Weld Machine _ @ 15.00
.~ Cherrypiciier @ 70.00

Crane - - @ 130,00
e 3" gas pump () 400 [ .

o S 27 strip pump S G 15.00 % Q.

- . Butterworth G 10.00
# - 4" Elect, Pump @ 15.00

' Cutting rig @ 800

Huul’(;)ut IR (2110050

ARRIVED: Y COMPLETED: ____ DEPARTED:
PRODUCT: .~ 5 " LOAD:_ -

-

H

i e s s,

L : | HER 00606




HERCULES OFFSHORE CO. "+ ..

~ INVOICE NO. '
MAB'NE - HEPA'R MARINE OPERATIONS FACILITY
ORDER No._ S5 0D57]

CUS TOMER PO,

onDuN WRITYEM -va ) c HAMT
[ ATo8lae 5 ]oalae ppov SIBASE. |
? [CawriaTIOn CAvR g 1%7“"@'0!}6 I E—D&A
B £ 3o-P4= 7-'3'0.;-5“/34/«’4:.2:’3#’« M EI CQPDI’"" TX 7—)qu
DEFARTURE GATH E L L) . v
u Rl H09- 2386100
CIET ] WARGH w 7Y XUTHONTINE Y
maws ETT‘ ) ‘5 '
STOCK MATERIAL O ves Ono
ronEuan : ] IF YES, COMPLETE STOCK MATERIAL TRANSFER TICKET
LAST FROQUCT ::::U;r:'s?flssin‘fMEé - D YES DNO
YEs[] ves(J

GAB FREEING EATIFICATE REQUIRED
¢ no O

No

]
HAUL OUT FOR INSPECTION ANG REPAIR ves(J] wo[d

* ON WAYS DATE:

ON WAYS DATE:

10

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE.

HER 00607




S=HERCULES
ﬁ MARINE SERVICES GORPORATION
S:rengrh rhrough enwronmental awareness -and customer service
- P.O.DrawerQ o 1. Office (409) 233-6371
Freeport. Texas 77541 . - Fax. {409) 233-6375
U1 PMENT HOURS ‘USED. - i )HOURLY RATE TOTAL PRICE
IPRESSOR
> MOVERS
"\ - \., UMi
O!LER
AND HOSE
UTTERWORTH

STRIP PUMP

* DIESEL PUMP

RANE 130.00
HERRYPICKER .. 50.00
Eaill;%j‘____--_ﬂ—--u-------__“--f__—_“_“?i;]ia ___________________
seomoaT T g0
______________________________ L &g
ZLD MACHINE B : 15.00

cTTING RIG N s.o0
ok BaRGE L oo T e
srot ' iwe.eo.
_________________________________ g__________,,____,_____-_________

ATE: 9= 3826 JOB NO: 570 572>  BARGE NAME: /= Z7.2 //4s

-

HER 00608




‘“’““HEmm_m

OFFSHONRE COUPORATION

Slfengm thiough expetience, Qi i, know-how
. P.O. Drawer O Ollice: (4091 233-63 11
',.“', Freaport, Texas 776410 Fux: {409} 233-G375
s FINAL CHECK LIST
DATE: 4 ~ 3 0~2¢
BARCE: /= A= /7 e
ELND NUMBER CHECKED P REPLACED GASKET YES NO .
CATE VALVE NUMBER CHECKED & REPLACED GASKET YES NO ;- K
rf" . s
PLUGS NUMBER -JHECKED 7/ REPLACED PLUG YES NO
* CHIECK VALVE NUMBER CHECKED Md REPLACED GASKET YES' NO

DEEPWELL BLIND NUMBER CHECKED__ A/4 REPLACED GASKET  YES___NO__
r’"
DELOW DECK CAR(S PIPELINE BLIND NUMBER 7 REPLACED GASKET YES_. NO__ |
BELON DECK CARGO PIPELINE BLIND REMOVED ~ YES __ NO~~ .o
DRIP DANS VALVES: CLOSED BYAL/('/Q
DRIP PANS COVER: CLOSED BY_ A4

D
COMTAINMENT ARE, PLUG OR VALVES: - CLOSED BY_aA/4

AIR TEST CARGQ. LINE - 40psi - USING SOAP

SIGNATURE OF TESTER:M el
NI‘l‘NES‘a‘HM* '

* CHECK VALVE GASKET WILL BE IIEPLACED '
* AIR TEST IS LAST THING TO BE‘} DONE BEFORE RELEASING BAﬂGE.

‘.
-4

- HER 00609




- DECLARATION OF INSPECTION
PRIOR TO BULXK CARGO TRANSFER

VESSELS ESTzr/s

B B
TRANSPER FACILITY  &/@ mycoe Bons foee Do
LOCATION . FREEPORT X,

The “tallowlny Ust Telers to Twquirements set forth In detail In 33 C¥R 156.150 wid 46 CFR 35.36-30 {printad
on Tevarse). Thu spuces adlicent tu iteins oo the Wat are provided to indlecis thet thy doculled requltempnd tug
bomit mul .

DELIVERFR  RECFIVER

Communicstdon é‘}étomfhnguxga Flueney (156.120) (ra) {pR
Warning Signs and red Warning Stgnabs. (30.36-30) i
Veasols Mooriagy, (136120 (a)) ' !
Transfar System Aligameat. (18412 (@)
Tralafer Systoor; Unued éomponcntl. (104.120 (&)}
Truasfer Systents; fixed plping, (138.1%0 (D) \
Ovarboard Discharyes/Sea Suctlon Vajves, (154.120 (2))
Hosos o Loading Arma candition. (166.120 () (138.170)
Hodoa; laagth snd support, (154120 () (&)

10, Connaetle~ o (LIH1SD)

Y1. Discher,s Contulnnent Syrtast. (156128 () (D)

1T, Scappece or Dradis QUHEL20- (0Y
» 14 Fapelr Work Ahocindion. GE3630)
* 15 Boiler sud Gallyy Tive Safety. (30:3630)
v 18. Fires or Opun Flamue AL35-30)

LT, Lightley (wanset to sunrise). (158.120 (1))
* 10, Safe Smoking Spaces, (3K35-30} _

19. Syill and ¥iargeacy shatdown procedures. (134120 (0)

20, Sutfielant Sarsonnel. (188,120 (o} (a))

1. Truosiar Conderenca. (184.120 (@)}

Uz Agreamint to begin tranifer. (18120 ()

-
H

[
|
j
|

NN

1 L S A o L

\*h\\\\

-

=
5- E e
o
-1, ]

>

\\\\\\égg\\\\\\\\\\\\\

NN

1
T do cartily thak I have pocsonaily inspeciod this facllity oF vowal with rofarwmcs b tha requlcwiteis poiated
0 Pevwata and thal uopouite oech of thaae I havw lodickted tint the royulsBons bive buar cuseplied wath. a

1Ly | Tl & DATS

5 . =
S FooyCorvBas - S o~ Sl 7

Parsog In  Dall Unit .
Z%jy 22 Z gzl }f FUEL PERSON

TIME COMMLETHD $°-2¢-Loo 22 35 P .

* Bolw wd Nugtlstions for Tuak Vasals

——
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RARCRE CLEANING REDOR™

JORXRO ITA
BARCEND _ &~ ot M //.« gD
AR - ,{},’/..r'_,g“______
FRLLUC _Q-_._C’_’_LL}.(JFMJN_Q_

AMOQUNT STRIPPED j 5 )

S _f-';:)__?b

T '-;\' NG INSTRUCTION BY Robe 7 pPeror
G SCHEDULE BY )
AUTHORUED Y

p

\‘J LLL 0"!,:.
YES__ NOw~CLOSED BY _NFWCASKET YRS NG

NELOW - 2CK Cn:'t(‘ﬁ PIPELING

ZLIND OPEN YES NG _ CLOSED NYZsCre NEW CASHET — yry
DECK CHECK VALVE GPENED

YES _ NOa4 CLOSED BY NEVW CASNET YES  NO
“\‘“.’_‘h ‘1' *"-‘ ERBURNDS OPENED _, fgs  INSPROITED BY AL 2nInT
GEUN HTADDR DIAIN PLUG OPEN IS

YES__NO___ CLOSEDBY 2 20
VAR B PCOVERY HEADER QPENLD
YVES AN‘ CLOSED LY Aa(Yﬂ NEW CASKET YTS_ NO

.D!.CJ i

BLST SCAL
VL5 NOarWASHED OUT__. BUCKETED OUT
NLIMOR ,.wc,umo TANKS . CALEIATION OF CARGO VALVES _

SLOPTANK STRIPPED - YES /ANC__
Dy 1‘-;\1\5. STRIPFED  YES.~NO__ _
WEATHER  TEMPGe RAN_ FOG__ HUMIDITY___OVERCAST___CLOUDY  CLRAR—"

FIPELING WASHED g0 PIPELINE BLOWN ofes TINSMECTED DY CALUR PRECY »
ROW RAKE CHECKED YES_ 4~ NO_ SYERN DANE YOS
VDS YRS_NQ SAFUTY EQLIIMAMENT USED -

SONDS INSPECTYTD

L R i L R bt T T A A S e

L
. . NoTien
slamned for DASE will be inspected by Calub Mot Fiie inspaectan w7 AL vt popenven: 1
wie Pleretes freran iy eharge 10 sigm. The farernen wifl oot twd coniea n r’u. doctment nue o, Cn
copy will sty in the matbox wnd the captain of the Mebost VHH 1ot be catiad 1.5 00 inaneetion is
vartioleted and documentation s in the 10a'box, gy prodlem:., BASET loedaioy 10 Sheientaty

cofitacted,

+
Lupecied _ 5_ 30"‘94 1 Timein_ £22850 T out /320

H x..,al-hll..& D)’ M

NORASF BARGE THAT HAS BE.':N LEANED WILL BT RELE '\"‘D IINTIL CALT A PRI HAS
SIGNED TIME RELEASE PAPENS, C!\.!..En BRETYWILL 12 GIVEN A COPY OF OHIS POMNL

The Ly s

st b

HER 00611




¥ ’ : ,(;\ e - - e i
MR- T A - i I Gu REFETERCE
!
. e i riLot
Rl R ete i
- il"ilulu( LA J ‘f'f“ A - Bale P T .o
S S D NG ORNEXANT W Ll fNAY 20 18496
! ! ren
SR Day , Hour | ) EVENT
) [ _ , U,
=L N0 VRNSPECTOL  pr2F S D
P 2ol A0 T I RSPICIoR ARG
— _ .
L= V=00 | comMmmEndCEi D SACCS  PaT INJEPSC VAN
! Zo !l B0 L commBETED (2000 DT ML Tia e
T i i y .
| 3015320 | copa@ €7€D 0 PELORK |
~
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I i ._
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| .
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: - \
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[ . .
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= Py _ .,-(JE. il .( ‘ ‘ T4 BED E -

aleb Brett o : ey e '
Maleth VISUAL TR TSPECTION REET I I

L LIT S mcLoHc VANE _}_ Hepcures | M@y 20 j39¢

Tank Number

[2,3C

Tank Coating . PSS
Last Cargo C"(’C_ L.O - B —_— .
Second Lasl Cargo C,“{C (_,c) — -l

Thi-d Last Cargo C.‘]’C_'L'I) SO |

&
Time/Date Inspected

5‘36 -9¢ f3o:'

Yisuat CIe.an?ine'ss'ﬁéﬁ@Reiec!ed'

[ Feason for Bejection

g.p:u-_ PTEDL

TI'(##l

Ivithod said lo ‘T‘(#ILJ S

STRP ¢

G,L_O\._Q

TR

RO

T _;\'J Eooy

Tin i

For Y Houks Ard

have ke nised TK#

_f-\!p‘ :

TFor

9-s

ey b

(2R

IRk

1o ciean fanks:
TK#

Birory

TK#

THH

{ﬁ TK#

informe’ion rermdino previaus cargoes, 1ank coaling and <ieaning method was obtaiped from vessal personnael and cznnol be guaranteed as eccurzid by Caleb Brett

J.S.A L ine 2nd no liability can be &

wsured for errors resulting from improper informztion supplied. This report, of necossily, is based on such information,

*  The cleanliness of inepacied lark(s) isfare based on visual incpection of 1ank surfaces and bne system at accessibia areas only, This documont does nol cover
the cleanfiness of tank surfaces and fine sysiom at inaccessible spots and/or possible telgase of components of previous cargoes during loading, disclaige or

transport of the cargo in question, for which the vessel is fully responsible. Suilt abrhty of tank coating for inlended cargn must be g

or by sur-pliers of the coaling.

Formr D000 04

1

varaniced by vessel's owner

FORB CALE3 BRETT

HER 00613 -




x _ ..f" this dfea hey, L;cn [ﬂfofucd of rha ha:quuouu
Materi,y, :n_fhia rea, ¢ hazarg, They Presene g the HOrRery the locue;y,
.of hazards Iisfék; :heiérn;&frlvn cqu;pmuﬁg thape ), ¥ beog Provig.y “doungp,
te i, *Ocated, and procgaure: to & follouey I cayy of ACcideng,)
’ I hay, fecaiv, 4 the rﬁaaning Yiiveg at
forg |

T o CHiay U,

. .
i!t:d zp

Nute by afgn?ﬂg thiy
- . ‘__ -
- , ¥ PApes
E - ; 4 --‘-‘-l\._‘_-"-"h-..-

~—  HER 00614
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| CYCLOHEXANE, 98%

DANGER! -

EXTREM ELY FLAMMABLE VAPORS MAY IGNITE
EXPLOSIVELY, POSSIBLE ASPIRATION HAZARD.

DANGER: CONTAINS BENZENE - CANCER HAZARD.
Benzene is a known human carcinogen - overex-
posure may create cancer risk, blood changes or
chromosome changes. Benzene has caused fetal
death in animals.

PRECAUTIONS:

Keep away from heat, sparks and flame. Keep container closed.
Use with adequate ventitation. Avoid contaet with eyes, skin or
clothing. Wash thoroughly after handling. Launder contaminated
clothing betore reuse. Do not swallow. May be aspirated into lhf.'. .
lungs.

FIRST AID .

In case of contact, flush eyes with water. Flush skin with water for
15 minutes. If inhaled, remove from exposure. If breathing is dif-
ficult, give oxygen, seek medicai attention. If swallowed, do not in-
duce vomiting. Seek immediate medical assistance. NOTE TO
PHYSICIAN: Gastric lavage using a cufted endotracheal tube may
he performed at your discretion.

FOR ADDIIT IONAL INFORMATION, SEE MATERIAL SAFETY DATA SHEET.

MANUFACTURED BY
PHILLIPS 66 COMPANY
A SUBSIDIARY OF PHILLIPS PETAOLEUM COMPANY
BAATLESVILLE, OK 74004
UNITED STATES OF AMERICA

FORM 3250%-5 12-89

HER 00615




HERCULES OFFSHOHE CO

MARINE REPAIR " MARINE OPERATIONS FACILITY .
' CUSTOMER £.0.
ORDER No._ 505" o .. -

INVOICE NO.,

oaeEn wRITTEN sTA C ;%_i " T
] O B A
AmRIVA § [*r-e *Scmwiw
¢ T {@Qfl (Dpper R oad
COMPLETION DATH 0 ] cr AMD ATATI
J t: | Frexonct, TX 054
R — 2138~ 6I100
wiviy IAROCE ' 5_ BT XUTHONTIND ¥Y
oA 1T , B
STOCK MATERIAL Qves Ono
FoNEMAN IF YES, COMPLETE STOCK MATE.HU\L TRANSFER TICKET
LABT pRCDUCT f;u:‘:é?ilssiﬂ\”ces D YES DNO
GAB FREEING ::sg CERTIFICATE REQUIRED :zsg
HAUL OUT FOR INSPECTION AND REPAIR  veEs[] No[]
ON WAYS ’ DATE:
O WAYS . DATE:
ITEM NUMBERS

3 ‘ /UM (‘;(A.Zb fk@xuaﬂﬂ aé(f))

| ANNTL,
- 5-[.%!% IEGYEN

I"i‘]o

= ?'THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE,

o
- ! Signed: : : Date:

HER 00616




65/28/1-99?. 11:19 4092666728 RAIL LINK PAGE B1

BASF Corporation _ BASF

BASF BARGE SCHEDULE FOR HERCULES

May 28, 1996 *** REVISED **~

Tuesoay. May 28, 1996 - 0730
m 114— Deballast, strip and blow dry and ralaase to Brown Canal.

ETT 113 — Daballast, and reloase to Brown Water IV,

: wmuay'zb:wos =0800

Sl S AT O
Brown Water (V. o
o is sticking and can not ba opened with just a-wrench..

602 Cooper. Road, Freepor, Taxas 77541 {409) 230-6100

HER 00617




B5/283/1936- 1@:123 4092666728 RAIL LTMK

BARE S rpoerction

BASE BARGE BCHEDULE FOR_HERCULES'

Nay 28, 1996

Tuescay, ey 28, 1908 - 0730
CTT 114 - Debaitast, srip end blow ¢ty and release 10 Brown Canal.

T 113 - Doballast, zad releass to Brown Water IV.

Wednesdny, May 20, 1996 - 0800

=TT 115 — Strip, biow dry and debaliast. Put Nitrogen pac on board tof
uding (NROL). Relaaso 1o Brown wator V.

-

602 Cooper Poad. Fraapot, Texas 77541 1409) 2088100

HER 00618




L E e SH‘PP‘!\-G OIDDER . .
L ORDERED o AP . . e — m
/." J__.) ‘/f& ‘9 7#&\;— f : ‘ ::;
T / : S ‘ !ndustma. i\-.arogen ervices ‘;
General Office: PO. BOX 3047 ROUSTON, TEXAS 77263 713/868-0333 '
St ‘_r‘r*"‘ﬁ'-" o Lo Retmit Payment to: RO, BOX 200411 HOUSTON, TTXAS 7V216-0411 . L RO,
i /7’(0 | ) ’
S ¥ Accu{;nt No. . s ! Costomer (2 136 .
"} Customer g | Lesalion & g ¢ cedes rU”Cf <
< 1 Address C e : : P 1 Unil Name 6]}.,_(0 T
T ! City T 1T State o Zip T i Services Renderod // puad -
o . . O h C- Lt i S TP ol I
| C.ty\w.)“‘gh(__{ cﬁ’_? E..at(_a r/ Dyt Zip
CUSTOMER QRDERNO. k\l on DEAED &Y . ~ | OHIDN | FROM 1
) [ 118 £l |

1. PRE-JOB D:scu‘{smh: Wf\S -iu_n & SAFETY CHECK LIST COMPLETED,
2. CUSTOMER HAS RECEIVED A COPY OF SAFETY BRECA TIONS.

MER AGHEES TO BEEJTHREE 1r.o?s.'| RIES’ GERE Fl.f\:.'rr_ﬁms AND CORDITIG: o OF SEAVICE INGLUDING THGUE At i kG 4

i e OF G5

£GG
L M g

AYTAGHZED Elcumu TITEE BATE ! —
SOTY I UNIT oY
sagenen | eaRTNO. | . DESCRIPTION | _ . GUANTITY SialPED | €oaT !" 41 amounT
- l : I ’ Service Charge } } !
B ; ] 1'|maC araaa: urr,; ¥
I P e 1 g
j Tme ChargesTranapo:‘l D ] ;
Mi:oage Purppur
( (')
I M@!oauoTranspan : D
Niliogen Charges - . i
(} ‘T' )63(} 5-'5/*- : i
HENT f.GENC? l!'EGULM’Oﬂ‘I’ CONH.W‘GE CHN!GE ' =

il 2 s oo

Subioml

Yotal — —— r———— ) - — - ] : .

N : .:':.';'-:\'h--;. . - - . . . .| !

- e e e IWD L Bk e GElee e R [, R

Tredit : . i a_ztOMumu_‘l'awm:r.,- .a;_z_zo't_)wuom--.- O 230 Rsgengralion 0 240 Dryour 0 250 Satdoms O 270 Pipaline 0O 280 Shig Pungs
L o . &Type I
=5 Time Started P e AN R 735

£ Time Completed - - -- a5 Robel /5050

NpUNITHOURS - .~ -] - .. =
SCFM C e B
TOTALNsUSED -’ = o7

TOT! I R e T P . o . - . _—
1'1'5' G 5 i A s & r } e - ! e S T i -:‘..' RS AL %
“souncirip Miles From: - ° - A : R R :

TOTAL CHARGEABLE MILES

Roundtrip Miles From:
T2TALCHARGEABLE MILES © " .7 X No. of Transparts
72 -ai Transnort Time On Site - o )

! Chargeable Transport Time ., - ) b
- e hidiwtada thid tho ancya ||119;76| i5 Conagl, aﬂlﬂ)\a saw-cus l..w biten wﬂmloluﬂ.

Big Threa Operatars:! - ve 7

T

/ =
ALTmorized Signature o Pt o

. WAV

"1 o \\ lnl_(')' -

B Lnree LNS, Rppfc,.entatlva g HER 00619 )

Rurmarks:
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| HAZARD COMMUNICATION
PACKET

Industrial & Special

N itrogen Oxygen

Service S-_eri/ice-

ﬂ AIR LIQUIDE

This envelope contains:

O Nitrogen MSDS [0 Safety Checklist
[0 Oxygen MSDS O Safety Precautions Pamphlet '
OOther:

For additional safety information, contact INS/SOS at:
AlR LIQUIDE AMERICA, PO Box 3047, Houston, TX 77253, or
(713) 896-2265

HER 00620
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AIf LICUICE AMERICA CCORPORATION . . PAGE
. Po Do BOX 3047
‘ . HOUSTONy TX 77253

M ATERTIAL SAFETY DATA SHEET

—— o — - - —————— - ke A T A e ——

1 -6 ENER A t I NFCRMATTIEION

S A ] ———y . —— - ——

-u.' - t;--s?ﬂ i

PROCUCT NAME NTTROGEN, REFRIGERATED LIQUID B
13-868-0302 L CURATET -

ANCEAC TURERS Nade N?' ; CUICE AMERICA CORP ;
MANUFACTURERS NAME ATR LIQUICE A! . hj/’ - S
TRADE NAME/SYNMNYNS LIQUID NITROGEN (L.IN) [~ 76 AR/, -
CHEMTIC AL NANE ANC SYNONYMS S
NITROGEN, REFRIGERATED L IQUID : ok
REVISICN DATE: CP/24/89 PRONUCT 1De. UN 1977 FORMULA N2 - CE
CHEMICAL FAMILY TNCRT GAS CAS NUMBER 2727=-37-9 Y
weksdurkk  SECTION NOTES dxemvwshxs Cot
MSOS TNFCRMATTION NUMSER:  (713) 896-2140 :

I1T -HAZARCOUS I NGREGDTI E N T S _ ;

HAZARDOUS NIXTURES OF LIOUIDS AND GASES 0/0 wv
—————————————————————————————————————————————————————————— .f\
NITRCGEN 100 Po p

% NONE ESTARLISHED

I T I-PHY STCAL DATA

AOTLING POTNY =320,4F (-195.8C) @ 1 ATNM
SPECIFIL GRAVITY (H20 = 1): 0.8083 3 BOILING PT. £ 1 ATH

VAPOR FRESSURE N/A
PERCENT VCULATILE AY VOLUME (0/0)  N/A ;
DENSITY €0.49 LB/CY FT 3 BOILING PT. 3 1 ATH - L
EVAPCRATICN RATE N/A
SCLUBILITY TN WATER N/A _ :
MATERTAL AT NCRWSL £CMOUTION L TQUID
EXPANSICN RATIO {LTIQUID TO €AS) 1:696.5 i
APPEARANCE ANG COOR - i
CCLERLESSs CNORLESS GAS o
IV-FIR2E ANC EXPLCSTION HAZARD DATA H
FLASH PCINT  N/A :
FLASF FCINT (METHOD USEC) -
FLAMMABILITY LIMITS IN AIR (0/0 BY VOL) LOWER N/a UPPER N/A .
EXTINGUISKING MEDTA H

MATERTAL TS NONFLAMMABLFE, NIT
PCRTS COMBUSTICN, USE £XTINGL
SURRQUNDING FIRE.

SPECIAL FIRE FIGHTING PROCECURES

ROGEN NETTHER BURNS NOR SuUp-
ISHING MEDTA APPROPRIATE FOR

e NITROGEN WILL ACT AS A SIMPLE ASPHYXIANT IT 1Y DIS-
PLACES OXYGEM. LIQUID NITROGEN WHEN SPILLED WILL VAPDRIZE
RAPICLY CAUSING A VAPCR CLCUD THAT WILL CREATE AN OXYGEN~
DEFICIENT ATMOSPHERE, EVACUATF THE AREA OF THIS VAPOR CLQUD
UNLESS WEARING SELF-CONTAINED NREATHING APPARATUS. .

UNUSUAL FIRE AND SXPLOSION HAZARD
CONTACT WITH "COLD™ LICUID @
FROSTEITE. VISIBILITY ¥av e

AUTCIGNITIUN TEMPERATURE: N/A

mon
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AIR LICUIUE AMER ICA CORPORATION PAGE z
o ' N« BOX 3047
' HUUSTON9 X 172513
M ATERTAL SAFETY DATA SHEET

NITROGENy REFRIGERATED L IQUID

PROOUCT NAME

ELECTRICAL CLASSIFICATION: NONHA ZARDOUS

o A A A A

V-HEALIH HAZARD DATA

THRESHGLE LIMIT VALUE
UKUSUAL CHRONIC TOXICITY
CARCINGGENTCITY

RCUTES CF EXPCSURE
EFFECTS CF OVEREXPOSURE

NONE ESTABLISHED

*SEE QVEREXPISURE SECTION®
NOT LISTED BY IARD, NTP, OSHA
INHALATION, EYE/SKIN CONTACT

NITRCGEN 1S NCNTOXICy RUT HAY CAUSE SUFFOCATION BY 21S-
PLACTING THE OXYGEN IN THE AIR, EXPOSURE TQ OXYGEN~-DEFICIENT
ATHMCSPHERES MAY CAUSE CIZZINESSe MAUSEA, VOMITINGy OIMINI-
SHEL MEATAL ALERINESS, LOSS OF CONSCIOUSNESSs aND DEATHs IT
SHCULD BE RECOGNIZEC THAT COLLAPSE AND ASPHYXLIATION NAY
OCCUR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS,. PRO-
LCNGED BREATHING OF VERY COLD ATMCSPHERES CAN CAUSE LUNG
DAMAGE AND HYPOTHERMIA., FRCZEN TISSUESe CAUSED BY FROSTBITE
AQE FAINLESS AND APPEAR WAXY WITH A POSSIBLE YELLOW COLOR.
THEY WILL AECOME SWOLLEN, PAINFUL s AND PRONE TO INFECTION

WHEN THAWED.
TCXICOLNGICAL PROPERTIES:

. —— " —— A . -

NITRCGEN I35 A& SIMPLE ASPHYXTANT.

CONTACT WITH COLD LTQUID OR PIPING MAY CAUSE COLD CONTACT
BLURASy "FRCSTRITE™,

ENERGENCY ANO FIRST AID PRCCEDURES
PERSONS SUFFERING FROM LACK OF OXYGEN SHOULD BE _MOVED INTO

FRESH AIR, IF VICTIM IS NO1 BREATHING, ADMINISTER ARTI-

FICIAL RESPIRATIONS. [IF BREATHING IS DIFFICULT, ADMINISTER ——
CXYGEN. OBTAIN PROMPT MEDICAL AYTENTION,

SELF-CONTAINEC B”EATHIBG APPARATUS MAY BE REQUIRED FQOR RES-

CLE WGRKERS.

fF CONTACT WITH CRYOGENIC LIQUID NITROGEXR HAS CAUSED FROST-
BITE, DC NOT RUE THE AFFECTED AREAy AS TISSUE OAMAGE MAY

CCCLR.  FLUSH THE AFFECTED AREAS wWITH WARM WATER. 00 NOT

USE HOT WATER., OBTAIN PRCMPT MEDICAL ATTENTION.

A o —— T k.

i —— A A T —

STABILITY STABLE

CCAQITICAS TO AVEID
NCNE.

INCCHPATABTILITY (MATERTALS TQ AVOID)
NCNE.

-

HAZARDCUS DECCMPCSITIAON PRCCUCTS
NONE.

HER 00622




AIR LIGUIDE AMER ICA CORPNRATION PAGE
Pae Uo eP0OX 30‘%7 O
HOUSTONy TX 77253
] TERTI S A £E TY D AT A SHEET
PROCUC T hAHE eraaeen, REFRIGERATED L1IQUID
HAZARDOUS POLYMERIZATINN WILL NQT QCCUR
CCNOTTIONS TO AVOEIN
NCNE,.
VIT=-SPILL OR L EA K PROCEDURES
STEPS 1C BE TAKEN TN CASE MATERIAL IS RELEASED OR SPILLED
EVACUATE ALL UNNECESSARY PERSONNEL FROM VAPGR CLOUD AREA
WHERE AN OXYGEN-DEFICIENT ATMCSPHERE IS PROSABLE. SHU
NITRCGEN SCURCE IF POSSIBLE, AVOID CONTACT WITH LIQUIOD
NTTROGEN OR ITS COLC BOIL~-OFF GAS. T0O INCREASE RATE OF
EVAFORATION SPRAY WITH LARGE AMOUNTS OF WATER FROM UPWIND.
IF LFAKING FROM CONTAINER (OR CONNECTIONy CONTACY THE CLOSEST
R16 THREF TNNUSTRTES LOCATIONs OR YOUR SUPPLIER. SELF=CON-
TAINED SREATHING APPARATUS WILL BE REQUIRED IN OXYGEN=-DEFI-
CIENT AREAS SUCH AS NITROGEN VAPOR CLOUOS.

POSE OF RESICUAL OR UNUfED QUANTITIES.

nIs
QETLRN TC Y(OUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY DISPQO-
SalLe ALLOW LICQUID NITRGGFN TO0 EVAPORATE IN A WELL-VENTILATED
CUTCODR LOCATTON. .

N R D e

vVIITI=-3S©®E C 1AL PR C T E C T [ VE T NRFOAMATION

A e i il R e T e o

RESPIRATCRY PRCTECTINON (SPECIFY TYPE)

USE SELF=CCATAINED BREATHING APPARATUS 0OR POSI
ATR LINE WITH MASK TN OXYGEN-DEFICIENT ATMOSPH
RESPIRATORS WILL NOT FUNCTION.

VENTILATION
*SEE NOTES*

PRCTECTIVE GLOVES
LOGSE-FITTING THERMAL INSULATED/LEATHER

EYE PRCTECTION

FULL FACE SHIELD AND SAFET
RECCHMMENDEL WHEN HAMDLING

OTHER FROTECTIVE EQUIPMENT

LCNG _SLEEVE SHIRY FOR LTIQUID HANDLING.
SAFETY SHOES IF HANCLING CYLINDERS.

sassskaud®  SECTIAN NOTES  #ssxsswsese

ACEQUATE TC AVOID LGCWERING OXYGEN CDNTENT TG BELOW 19 5 %
(EXYGER-DEFICIENT ATHGSPHERE)

LOCAL EXHAUST: YES
MECHANICAL: YES

TIVE PRESSURE
ERES. )

Y GLASSES ARE
N2 LTQUID

I X-sSsPECIAL PRECAUT IONS

A e AL e o ———— A

PRECAUYICNS TQ BE TAKEN IN HANDLING AND STORING

HER 00623
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M ATERITAL SAFET DATA SHEET

Y
PROCUCT MAME NITROGEMNe REFRIGERATED LIQUID

TY DATA

THIS PRCOUCT SAFF SHEET IS QFFERED SOLELY FOR YOUR IMFORMATION,
CCNSIDERATION, INVESTIGATIONs IN CCMPLTANCE WITH HAZ2ARD COMMUNICATION STAND
%gpgggslggoikgngo AIR LIQUINE AMERICA CORP, PRIVIDES N3 WARRANTIESy EITHE
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AlR LIQUIDE AMER ICA CORPORATION PAGE 1
P. DO BOX 3047
HOUSTON, TX 77253
M ATERTAL SAFETY DaAaTA SHEET
T [-GENERAL I NFORMATTIIN
PRCDUCT NAME NITROGEN P LIRS T
FRAERUAS o4 S VRS
EFMERGFNCY TELEPERCNE ND, 713=-A468-C302 "
MANUFACTURERS NaAME  ATR LICUIDE AMERICA CORP - A AC /P
TRADE NAME/SYNOMYMS NITRLOGEMNS NITROGEN NF * ‘f/’x 7¢ d//
CHEMIC AL MAME ANC SYNONYWS
NITRCGEN
REVISICA CATE: 08/24/89 PRGDUCT ID. UN 1065 FORMULA N2
CHEMTICAL FAMILY INERT GAS CAS NUMBER 2727-37-9
srdnkokren  SECTION NOTES *exsxdmkksk
MSGS INFCRMATIFN NUMRER:  {713) 896-2140
I T-HAZAREOUS I NGRFEDIENTS
HAZARDCUS MIXTURES OF LIQUIDS AND GASES 0/0 TLY
NITROGEN : 100 %

*+ NONE ESTASLISHED

A R kTR A A A A vl e S e . ——

II I =-=PHYSICAL DATA

- - —— - ——

BOTLIMG POINT =32044F (=195.8C) .34 1 ATM _
SPECIFIC GRAVITY (AIQ = 1): 0,967 2 70 F (21.1C) E 1 ATH
VAFOR PRESSURE AN/A _
PERCEMT VCLATILE 8Y VOLUME (0/0) N/A {(GAS)
DEANSITY Q.07245 LA/JCU FT
a 0 F (21«1 C) £ 1 ATH™
EVAPCRATICN RATFE M/A {(GAS) _
SOLUBTILITY IN WATER 2,33SCC/100CC H20 3 32 F (0 C)
MATERIAL AT KORMAL CCMOITICN GA
EXPANSION RATIO (LIQUIN TO GAS) N/A (GAS)
APFEARANCE ANC CROR

CCLCRLESSo COORLESSye TASTELESS GAS

A —— D D ———— ——— . ———— ——

I v-FIRE AND EXPLCSI U N H A ZA R D DATA

P L D e L e A —— v

FLASH PCINT N/ A
FLASH PCINT (METHOD USEC)
FUANMABILITY LIMITS IN ATR (0/0 2Y vOL) LOWER NSA UPPER N/JA

EXTINGUISHING MECTA

MATERTAL IS NONFLAMMABLE. NITROGEN NEITHER BURNS NOR SUP-
PCRTS C{AMAUSTICN, USE EXTINGUISHING MEQIA APPROPRIATE FOR
SLRFCUNDINMNG FIRE,

SPECIAL FIRE FIGFTING PROC EDURES
NONEo NITRCGEN WILL ACT AS A SIMPLE ASPHYXIANT IF IT OIS~
PLACES CXYGENe IF POSSIBLE, REMOVE NITROGEN CYLINDERS FROM
FIRE ARFEA CR COOL WITH WATER TO AVOID EXCESSIVE PRESSURE -
NLUILCUP. SELF-=CONTAIMED AREATHING APPARATUS MAY BE REQUIRED
FCR RESCUE WARKERS. .

UNUSUAL FIRE AND EXPLOSION HAZARD

PRESSURE CAN RUTILD UP CUE TQ MEAT AND CYL INDER MAY EXPLODE
TF PRESSURE RELIEF CEVICES SHOULD FAIL TO RELIEVE DRESSURE

&UTGIGNITIUN TEMPERATURE: N/A

-




. P. Ge BOX 3047
- HOUSTONy TX 77253

# ATERIAL SAFFETYY DATYA SHEET
PRODUCTY NAME MNITROGEN

AIR LIQUIDE AMERICA CORPORATINN ' _PAGE .2

A ——— - ———— - - - — o

ELECTRICbL CLASSIFICATION: NCNHAZARDOUS

—— o A W ——— - - -

v -HEALT H H &2 ARD 9 aTA

THRESHOLC LIMIT VALUE NONE ESTABLISHED
UNUSUAL CHRONIC TOXICITY *SEE OVEREXPOSURE SECTION®
CARC INCGENICTTY NOT LISTED BY TARC, NTPy OSHA
RCUTES OF EXPOSURE INHALATION
EFFECTS CF OVEPEXPOSURE
NITRCGEN IS NONTOXIC, BUT MAY CAUSE SUFFOCATION BY DIS=
PLACING THE NXYGEN IN THE AIR. EXPOSURE TO OXYGEN-OEF ICIENT
ATMCSPHERES MAY CAUSE DIZZINESSy NAUSEA, VOMITINGy DIMINI-
SHED MENTAL ALERTNESS, LOSS OF CONSCIOUSNESS, AND DEATH. IV
SHOULD BE RECOGNIZEC THAT COLLAPSE AND ASPHYXIATION MAY
OCCUR WITHNUT EXPERTFNCING ANY OF THE ABOVE SYMPTOMS.
?cxtcoLcGICAL PROPERTIES:
Nttnoecn 1S & SIMPLE ASPHYXIANT.
EMERGENCY ANC FIPST AIf PRCCEDURES
PERSONS SUFFERING FRO¥ LACK OF OXYGEN SHOULD BE MOVED INTQ
FAESH AIR. IF VICTIM IS NOT BREATHING, ADMINISTER &RT I—
FICTAL RESPIRATION. [If BREATHING IS DIFFICULTy ADMINISTER
OXYGEN. ORTAIN PRCMPT MEDTCAL ATTENTION.
SELF-CONTATMER BREATHING APPARATUS MAY 8F REQUIRED FOR RES-
TUE WORKERS.

VI-REACT IVIT Y D ATA

STABILITY STAPLE

CCADITICAS TO AVCIN
NCNE.

INCCMPATARILITY (MATERTALS TO AVOID)
NCNE .

HAZARDOUS CECOMPCSITION PRIODUCTS
NONE,
HAZARCOUS POLYMEQTZATICKN WILL NCT QOCCLR
CONOITIONS TO AVCID |
NCNE .

[ ———————— L LLL T PR AR EE R PR

HER 00627




. ATR LIGUIDE AMER ICA CORPORATION PAGE 3
A P, Cs BOX 3047
% HOUSTON, TX 77253

M ATERTAL SAFETY DATA SHEET

PROOUCT NAME NITROGEN

Y T i —— —— . —— . —

EVACUATE ALL UNNECESSARY PERSONNEL FROM AFFECTED AREA. SHUT
OFF SOURCE CF NITROGEN TF POSSIRLE. VENTILATE ENCLCSED
AREAS OR REFMOVE CYLINCERS TO AN OUTDOOR LCCATFION TO PREVENT
FCRMATICON CF OXYGFN=-NEFICTENT ATMOSPHERES. IF LEAKING FROM
CCNTAINER (JR VALVE. CONTACT THE CLOSEST SIG THREE INDUSTRIES
LCCATIONs CR YCUR SUPPLIERG -

WASTE DISPCSAL METHOD
00 KCT ATTEYPTY TQ ODISPOSE OF RESICUAL OR UNUSED QUANTITIES.
AETURN TO YOUR SUPPLIER FCR DISPOSAL. FOR EMERGENCY OISPO-
SALy SECURE CYLIMOER AND VERY SLOWLY Y0 THE ATMOSPHERE IN A
WFLL-VENTILATELC AREA QR QUTCOQRS.

A —— - —————— — e -

vIiIIIT-SPECTLTAL PRCTE: TIVE INFORMATTION

L e g D o ——

RESPIRATORY PRCTECTION (SPECIFY TYPE)
USE SELF-CCNTAINED BREATHING APPAR
N PR G RGN

VENTILATION

, *SEE KOTES*

PROTECTIVF GLOVES

N/A
<z EYE PRCTECTION

SAFETY GLASSES ARE RECCOMMENDED
WEEN HANDLING HIGH PRES SU € CYLINDERS.

OTHER PRCTECTIVE EQUIPMENT
SAFETY SHNES WHMEN HANDLING CYLINDERS.
SR Mkenrs  SECTINON NOTES ssdhukhen

- AREQUATE TGO AVOID LOWERING OXYGEN CONTENT TO BELCW 19.5 %
(OXGYEN-NEFTCIENT ATMOSPHERE).
Lo

ME

* CAL EXHAUST: YES
CHAN

ATUS DR PQS
1 5P

TU VE PRESSURE
ENT ATMO £S

I X-SPECT A L P RECAUTIONS

PRECAUTIONS TO AE TAKFN IN HANDLING AND STORING
STCGRE ANC USE WITH ADEQUATE VENTILATION. CYLINOERS SHOULD

BE STOREDN UPRIGHT WITH VALVE PROTECTION CAP IN PLACE AND
FIRMLY SECURED TO PREVENT FALLING OR BEING KNOCKED 7VERS
PRCTECT CYLINDERS FROM PHYSICAL DAMAGE: D0 NOT DRAGe ROLLs
SLICEs NR CROP, USE A SUTTABLE HAND TRUCK FOR CYLINDER
MOVEMENT. CO NCT ALLCW THE TEMPE RATURE WHERE CYLINDERS ARE -
STCRED TO EXCEELD 125 F (52 C). :

DeCeTe LABELING

NONFLAMMARLE GAS - GREEN LABEL
VALVE CONNECTION

. HER 00628 ..
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PRCOUCT NAME

Al

# AT ER
NITROGEN

I

580

CTHER PRECAUTIONS

NEVER STRIKE
REFILLING CYL
OWNER IS A VI
DCT PLACARD: NONFL
0T PROPER SHIPPING

M ISCELLANEQUS INEQR

A WELD
TNOERS
OLATIO

N

R LICUICE AMERT
Pe Qe

HOUSTON, T

SAFETY

w O

o

a L

AMMABLE GAS
NAME: NITROGEN,
MATIONG:

COMPRESSED

FURTHER INFCRMATIGN ABCUT NITROGEN CAN DE FOUND IN THE
FOLLOWING PAMPHLETS PUSLISHED BY:
* THE COMPRESSED GAS ASSGCIATION (CGA)
1235 JEFFERSON DAVIS HIGHWAY
ARLINGTAN, VA 22202
(703) $79-4341
G=10.1% “COMMODITY SPECTFICATION FOR NITROGEN®
P-1: RSAFE HANDLING OF COMPRESSEC GASES IN CONTAINERS®
P-9: wTHE INERT GASES ARGCNy NITROGENs AND HELIU
P-14: "ACCIDENT PREVENTION IN OXYGEN=RICH AND SRy GEN-
CEFICTENT ATMOSPHERES®
$SB~2: WOXYGEN OEFICIENT ATMOSPHERES®
NEPA RATINGS: |
HEALTH = 0
FLAMMARTLITY: 0
REACTIVITY: 0
HMIS RATINGS:
HEALTH: 0
FLARMARTLITY: 0
REACTIVITY: e
CERCLA RATINGS:
HEALTH: c
FIRE:D
REACTIVITY: o
PERSTSTANCE: 3
LISTED IN TSCA IMVENTORY: YES
RODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION,
ERATINON, INVESTIGATION, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARO
(1390:120C. "ATR"LIQUIOE AMERTCA CORP.  PROVIDES NG WARRANTIES, EITHER

iy v s

'HER 00629




. : Al% LIRUILE AMERICA cononqarrcu PAGE
P, Na AROX 306
\ HOUSTONY TX 772%3

M AT S Q@I AL SAFETY DAT A SHEET

A o vk A A T b A A

— ——— ——— el v el o e

1

I -G ENERAL I NFORWMAT AN

A A e A A e S ——— i A A i A e Y e A W A R AL e mm U e

PRODUCT NAME OXYGEN

EMERGENCY TELEPHCME Ne. 7113-3683-0302 -
MANUFACTLRERS NAYE ATR LIQUIDE AMERICA CORP, 4{ / 76 A%ﬁQJQQ
TRACE MAME/SYMONYMS OXYGENS DXYGEN USPI AVIATORS %QEATHIN" DXY EN (ARC)
CHEMICALGQQHF AND SYNNNYMS
.. 0xy
REVISION DATE: Q9/05/89 PROADUCT I0. UN 1072 FORMULA 02
CHEMIC 8L FAMILY OXIDIZER . CAS NJMBER 7792-44=-7
wxpndekkxr  SECTION NOTES sadwkethwx
MSDS INFCRMATICN NUMAERS: (713) 896-2140
{ T =-HATZT ARCNUS T NGREDTENTS :
HAZARCOUS MIXTURES OF LIQUIDS AND GASES 0/0 Y. .
CXYGEM 100 %
*3% NONE ESTABLISHED

. —— e W A -

BGILING FOINT =297.3F (-1813. OC) 2 1 ATHM

SPECIFIC GRAVITY (ATR = 1): <1049 2 70F (21.1C) & 1 ATH
VAPOR PRESSURE N/A

PERCENT VOLATILE BY VALUNE (D/0) N/A {GAS)
DENSITY C.C3279 L8/CU FT

2 70 F (211 C)Y € 1 ATM
EVAPORETION RATE N/A (GAS)
SOLURILITY I8 WATER 4,89S5CC/1000C W20 2 32 F (0 C)
MATERIAL AT NCRMAL CCHNOTITION GAS _
EXPANSION RATIO (LIQUID TO GASY . N/A (GAS)

APPEARANCE ANC GDOR
CCLCRLESSy QDORLESSy TASTELESS GAS

Iv=-FI1RE AN D EXPLCSION HAZARD DATA

A ——— A At Al ke e e oy W ke i

FLASH PCIANTY N/A
FLASH FCINY (METHMOD USED)
FLAMNABILITY LTPITS IN AIR (070 AY VOL) LOWER N/A UPPER N/A

EXTINGUTSHING MEQTA

MATERTAL IS NONFLAMMABLE. USE EXTINGUTSHING MEDIA APPRO-
PRIATE FOR SURRCUNDING FIRE.

SPECTAL FYRE FIGHTING PROCECURES

THOUGH NOT FLAMMABLE ITSELF, CXYGEN VIGNROUSLY ACCELERATES
USTION. TF POSSIBLE, SHUT OFF GXYGEN GAS AND REMOVE

CCME
CYLINNDERS FanNM FIRE AREA QR CCOL WITH WATER TO AVDID EXCES-
SIVE PRESSURE AYILLC UP.

UNUSUAL FIRE ANL EXPLOSICN HAZARD
MATERTALS WHICH 00 NCT AURN IN AIR MAY BURN IN AM OXYGFEN-

ENRICHED ATMNSPHERE WHERE THE OXYGEN CONTENT EXCEEOQS 21%.
OXYGEN MAY FORM EXPLOSIVE COMPOUNDS WHEN EXPOSED TO CnM—
BUSTIALE MATERIALS CR CILs GREASEs AND OTHER HYDROCARBON
MATERTALS. PRESSURE CAN BUILO UP DUE TO HEAT AND CYLINDER
MAY EXPLOCE IF PRESSURE RELIEF DEVICES SHOULD FATL TQ

o HER 00630




AlR LIOUIQE &HFRICA CDQPORATIG“ PAGE 2
\ e Ne BOX 3047 '
HGUSTONr X 77253

. MATERTAL SAFETY DATA SHEET
PROCUCT NAME OXYGEN

WD A A A Y ———— T —— T A o T A ——— . T A A e A ——

A i A ey A A N -

v-HEEALT F HaAaZARD 0ATA

——— -

THRESHOLE LIMIT VALUE NONE ESTABL ISHED

UNUSUAL CHRANIC TOXTCITY %S EC OVEREXPISURE SECTTON®

CARCINCGENICTTY NMOT LISTED BY [ARCe NTP, OSHA

RCUTES OF EXPOSURE INHALATION

EEFECTS OF NVEREXPISURE
AREATHING €% NR MORE OXYGEN AT ATMOSPHERIC PRESSURE FOR =
MCRE TEAN A FEW HOURS AY CAUSE NASAL STUFFINESSe COUGH, ;
SCRE THRCAT, CHEST PAIY AND BREATHING DIFFICULTY. BREATHING :
CXYGEN AT HIGHER PRESSURE INCREAS €S THE LIKELIHOAD OF AD- -
VERSE EFFECTS WITHIN A SHORTER TIME PERIOD. EXPOSURE TO :
OXYCEM AT HIGHER SRESSURES FOR PROLONGED PERTANS HAS BEEN 8
FOUAD TO AFFECT VISIONs NEURGMUSCLULAR COORDINATION AND 4
ATTENTIVE POWERS. - !

© JEXTCOLOGICAL PROPERTIES: ﬂ

AT NCRMAL CCNCENTRATINN AND PRESSURE, OXYGEN POSES NO TOXI- ;
CITY HAZARCS. HOWEVER, AT ELEVATED CONCENTRATIONS AND PRES— ;
SURESs OXYGEN MAY CAUSE ACVERSE EFFECTS (SEE AROVE). .

EMERGENCY AND FIAST AID PROCECURES
RECUCE NXYGEN PRESSURES TC L ATM AND/OR MOVE VICTIM INTQ
FRESH 41Ra
isscue PERSONNEL SHAULD BE AWARE OF EXTREME FIRE HAZARDS
ASSGCIATED WITH OXYGEN~ENRICHED ATMOSPHERES.

. T e A A - il ———— ——

vVI1I-f"REACTIVITY DATA

STARILITY STASLE
CONDITIONS T aAvOID
NCNE
INCOMPATACTILITY (MATERIALS T AVQIQ)
OXYGEN REACTS EXPLOSIVELY WITH ETHERS, ALCOMOLS, AND HYDRO-

?;EE%E MATERIALS. KEEP OXYGEN CONTAINERS FREE OF DIL AND/OR

HAZARDGUS NECOMPTSITION PRCOCUCTS
NONE & )

—— - -

HAZARNAOUS POLYMERIZATION WILL NOT OCCUR
CCNGITICAS TN AVCIO
NONE .
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AlR LI2UIDNS AMERTICA CORPORATION PAGE
| Pe Do BOX 3047
HUUSTON. TX 77257

M ATERTITIAL SAFETY DATA SHEET
PRGCUCTY NAME OXYGEN

e A TR A R A A T A —————— T A T P P il il S P M. L A .

STEPS TC PE TAKEN IN CASE MATERIAL IS RELFASED NR SPILLED

CUATE ALL UNNFLESSARY PERSONNEL FROM AFFECTEN AREAe SHUT
SCURCFE CF CXYGEN TF POSSIBLE. VENTILATE AREA TN PREVENT

CEM=ENR ICHED ATMCSPHFQE. REMOVE SOURCES NF HEAT 0] IGNI-

Ne I LEAKTING FROM CONTAINER OR VALVES CZONTACT THE

'SEST 2IG THREE TANDUSTRIES -LOCATIONs 0OR YAUR SUPPLICR,

3SAl. METHOD

TTEM2PT TD D

A
A E OF RESTDUAL OR UNUSED QUANT
EF YCUR SU

ay
FOR DISPOSAL. FDR EMERGENCY
ARG BLOW DOWN SLOWLY TO THS

ITIE
nise
ATMO
ED AREA OR OUTDOOR S

—1’3 1% ]
Lo eI
L i

vIITTIT-~-SPECT AL PROYTYECTIVE INFBORMA T I ON

A o T A T - b - A A A T A ——

RESPIRATORY PRCTECTION (SPECIFY TFYPE)
NCNE.
VENTILATICN

NATRAL QR "ECHA
PRESENT —-— #SEE !

PRCTECTIVE HLCVES

WHERE GAS IS

IF ySEO, MCST AF CLEAN AND GREASE FREE
EYE PRUTECYION

SAFFTY GLASSES ARE RECCMMENDEC WHEN
HANCLING HIGH PRESSURE CYUEINDERS. -

CTHER FRCYECTIVE CQUIPMENT
SAFETY SHNES WHEN HANDLING CYLINDERS.

seskeeskns SECTION NOTES semswdxdnk

LCL AL EXHALST: UFFICTENT TO PREVENT OXYGEN-=SNRITHED
ATMCSPHERES OF DVER 21% OXYHLEN,

A R R R ot W b sk ke —

I x=5SPECI AL PRECAUT [ anNSs

D Y " —r—— ——— e . ] AT ——— . . T ———— A A -

PRECAUTTIONS TO BE TAKEN IN HAKRDLING AND STORING

SICRE AND USF WITH BADECULATE VENTILATION. OXGYEN IS HEAVIER
THAN AT ANLC LEAKING GAS CCULD ACCUMULATE TN LOW AREAS OR
CCNFIAED SPACES CAUSING AN CXYGEN-ENRICHED ATMOSPHERE.
CYLINDERS SHOULD 8F STORER UPRIGHT WITH VALVE PROTECTION CAP
IN FLACE ANC FIRMLY SECUREL TO PREVENT FALLING QR BE ING -
KNCCKED AVER, PROTECT CYLINOERS FROM PHYSICAL DAMAGE, DO
NCT DRAGy RCLL, SLINEy CR DROP USE A SUITABLE HAND TRUCK
FOR CYLINDER MOVEMEAT. RO NOT ALLOW THE TEMPERATURE WHERE
CYLINCERS ARE STOREC TQ EXCEEC 125 F (52 C)e -00 NOT STQORE
OXYGEN CLOSER THAN 20 FEET FROM FLAMMARBLE CR COMPUSTIALE
MATERIALS. KEEP CYLINCERS FREE FROM QOIL AND GREASE,.

Celale LARELING
OXYGEN —~—— YEULLOW LASEL

VALVE CGNNECTION

HER 00632




ATR LICUINE AMERICA CORPORATION PAGE 4
! 0. 80X 3047
HMOUSTON, TX 77253
MATERTAL SAFETY DATA SHEET
PRCOUCT NAME OXYGEN -
€58 S40 OR CHA A70 (PIN INCEXED)
CTHER PRECAUTINNS
ALL GAUGESe VALVES, REGULATORSs. PIPING AND EQUIPMENT TO RE
USEC IN CXYGEN SERVICE MUST BE CLEANED FOR OXYGEN SERVICE IN
ACCORNANCE WITH ChA PAMPHLET G-4ele OXYGEN IS NOT 0 BE
USEE AS A& SUASTITUTE FOR CAMPRESSED AIR. NEVER STRIKE A
WELCING ARC ON ANY COMPRESSEN GAS CYLINDER. REFILLING
CYLINDERS WITHOUT THE CANSENT OF THE CYLINOER OWNER IS A
VIGLATION CF FEDERAL LAW (49 CFR)e
NCT PLACARD: OXYGEN
DCT PPOPER SHIPPING NAME: OXYGEN, COMPRESSED
MISCELLANECUS INFNRMATICN:
FURTHER TNFCRMATION ARCUT OXYGEN CAN BE FOUND IN THE
FOLLOWING PAMPHLETS PUSLISHED BY:
¢ THE CCMPRESSER GAS ASSOCTIATICON (CGA)
1235 JEEFERSON DAVIS HIGHWAY
ARLINGTON, VA 22202
(793) 27924341
G-4e3:  “COMMODITY SPFFIFICATIDN FOR OXYGEN®
Gag: WOXYGEN®
C—4.1: “CLEANTNG EQUIPYENT FOR OXYGEN SERVICE®
P-1: ®SAFE CLFANING NF COMPRESSEL GASES TN CONTAINERS®
P-14: "ACCINENT PREVENTION IN OXYGEN=RICH &ND OXYGEN-
DEFICTENT ATHMISPHERES®
SR—p: WUSE DF OXY-FUEL GAS WELDING AND CUTTING APPARATUS®
AV-8: WCHARACTERISTICS ANE SAFE HANOL ING OF CRYDGENIC
LIQUIC AND CASENUS OXYGEN®
NFPA RATINECS:
HEALTH: G
FLAMMARTLITY: c
REACTIVITY: ¢
HMIS RATINGS:
HEALTH: e
FLAMMANTLTTY: C
REACTIVITY: c
CERCLA RATINGS:
HEALTH: 3]
FIRE: C
AEACTIVITY: ¢
PERSTSTANCE: 3
LISTEC IN TSCA TINVENTORY: YES
THIS ORONUCT SAFETY DATA SHEET 1S OFFERED SCLELY FOR YOUR INFORMATION,
CCNSIDERATION, INVESTIGATION, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD
29 PR 16C0-1200. "AIR LIQUIDE SMERICA CORP.  PROVIDES NG WARRANTIES, ETTHER

e v kA T b P A T —

HER 00633




AIR LIDUTOF AMERICA CORPURATION C PAGE R

P. O. BOX 3047 : R

¢ HOUSTON. TX 77253 - ;
PUFCHASE URDER 2024594 BV : '

4 A T_E R1aL SAFETY DATA SHEET R

. e e sl e, S A T

I - GENERAL [ NF O R M A T 1 ON

o e T A — A T T ok " oy S ML —— . — A . A A

PRODUCT NAME (OXYGEN. REFRIGERATED LIQUID
EMERGENCY TELEPHONE NO, 713-368-0332
MANUFACTURERS NAME AIR LIQUIDE AMERICA CORP.
TRADE NAME/SYNONYMS LIQUID OXYGFN (LOX)
CHEMICAL NAME ANLU SYNINYMS
O0AYGEN, REFRIGERATED LIQUID
REVISION DATE: 09/795/89 PRODUCT (0. UN L1073 FORMULA 02
CHE%ICAL FAMILY UGXIDIZIER AS FAMILY 7782-44-7
kedkaktkex  SECTION NOTES  ekxsdsxss
MSDS INFORMATION NUMBER: {T13} 896-2140
T Y T HazARDOUS INGREDIENTS T
HAZARDOUS MIXTURES OF LIQUIDS AND GASES 0s0 TLY
OXYGEN 1490 **

¥ NONE ESTABL [SHED

- — - ——— - ———————— T i S . . S ek g D e e, e S . e A S S . e -

I I 1-PHYSITCAL DATA

BOILING POINT —297.3F (~183.0C) @ 1 ATM ?
SPECIFIC GRAVITY {A20 = 102 "1.14 2 BOLLING PT £ 1 ATM :
VAPGR PRESSURE N/A :
PERCENT VOLATILE BY VOLUME 10/0)  N/A ;
DENSITY 71,22 LB/CU FT | .
& BOTLING PT & 1 ATM ;

EVAPORAT[ON RATE N/A :
SOLUBILITY IN WATER N/A ‘
MATERIAL AT NURMAL CONDITION LIQUID
EXPANSICN RATIO (LIOUID TG GAS)  1:860.6
APPEARANCE AND ODOR

PALE BLUE. ODNRLESS LIOUID

I vV-FIRE AND EXPL Q*E-T ON HAZ Z'E-u DATA R

FLASH PGINT  N/A
ECASH PGINT (METHOD USED)
FLAMMABILITY LIMITS IN AIR (0/0 BY VOL) LOWER N/A UPPER N/a
EXTINGUISHING MEDIA

MATERIAL 15 NONFLAMMASLE. USE EXTINGUISHING MEDIA APPRD-

PRIATE EGR SURROUND EING FIRE.
SPECIAL FIRE FIGHTING PROCEDURES

THOUGH NOT FLAMMABLE ITSELF. DXYGEN VIGORGUSLY ACCELERATES

COMBUSTION. L 1QUID OXYGEN. WHEN SPILLED. WILL EVAPORATE

RAPIOLY CAUSING A VAPDR CLGUD THAT WILL BE HIGHLY OXYGENR-

ENRICHEDs wHICH CAN CAUSE MATERIALS IN THIS CLOUD TO LGNITE

EASIY. "EVACUATE THE CLOUD AREA AND REMOVE -ANY IGNITION

UNUSUAL FIRE AND EXPLOSION HAZARD

HER 00634
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’ M T At S AF
PRODULCT NAME OXYGEN. REFRIGERATED LIO

U AfR LIQUIDE AMERICA CORPORATIGN PAGE 2
P. Os BOX 3047 .
HAUSTUNS TX 77253
£ R I TY DATA SHEET
Uio

v T e i T T i A M o .

MATERIALS WHICH DO NCT BURN IN AIR MAY BURN IN COXYGEN-
ENRICHED ATMOSPHERES WHERE THE UXYGEN CONTENT EXCEEVDS 214%.
OXYGEN MAY FCGRM EXPLOSIVE COMPOUNDS WHEN FXPOSED TO COM-
BUSTIGLE MATERIALS OR 0OIL, GREASFE, AND OTHER HYDRUCARACN
MATERIALS . CONTACT WITH MCULD"™ REFRIGERATED LIQUID MAY
CAUSE FROSTRITE. VISIBILITY Ma¥Y BE OBSCURED IN THIS VAPOR
CLOUO. N

AUTOLGNITION TEMPERATURE: N/A

ELECTRICAL CLASSIFICATION: NONHAZARDOUS

e

T —— ——— e i . ol i A by el A

i — — T " T T T

e ke e e ke b ey b eyl R AL e ke - W W T S T T s e e s e T T T " A M e M A - v e

THRESHGLD LIMIT VALUE } NONE ESTABLISHED
. UNUSUAL CHRONIC TOXICITY *3EE OVEREXPOSURE SFCTION=
CARCINGGENICITY NOT LISTED 8BY TARC. NTP, USHA

ROUTES OF EXPGSURE

INHALATION, EYE/SKIN CONTACT

EFFECTS OF OVEREXPOSURE

' CONTACT #AITH LIQUID OXYGEN CAN CAUSE SEVERE FROSTBITE AND

X FREELZE BURNS,  PROLONGFD BREATHING OOF VERY COLD ATMOSPHERES
CaN CAUSE LUNG DAMAGE AND. HYPOTHERMIA. BREATHING B0X UR

MORE OXYGEN AT-ATMOSPHERI(C PRESSURE FOR MORE THAN A FEwW

HUURS MAY CAUSE NASAL STUFFINESS. COUGH» SORE THRODAT. CHEST
PAIN AND BRFATHING DIFFICULTY. BREATHING UXYGEN AT HIGHER
(PRESSURE TNCREASES THE LIKELIHOQD OF ADVERSE EFFECTS Al THIN
A SHORTER TIME PERIDD. EXPOSURE TO OXYGEN AT HIGHER PRES-
SURES FOR PROLONGED PRERICOS HAS BEEN FOUND TO AFFECT VISIUN,
NEURDA USLULAR COURDINAFION' AND ATTENFIVE POWERS. .
'TOXICGLOGICAL PRBPERTIES
AT hUR%AL COMCENTRATION AND PRESSUKE. UXYGEN PGSES NO TOXI-
CITY HAZARDS . . HOWEVER. AT ELEVATED CONCENTRATIONS AND PRES-
SURES, OXYGEN. HMAY CAUSE ADVERSE EFFECTS (SEE ADOVE).

EMERGENCY AND FIRST

e G ———

e i o A ity iy e A i S A =il B

'AID PROCEDURES

REDUCE OXYGEN PRESSURES T 1 ATM AMD/OR MOVE VICTIM INTO
FRESH AIR. . - : : .

ﬁESQUE'PERSUNNEL SHOULND BE AWARE OUF EXTREME FIRE HAZARDS
ASSUCTIATED WITH OXYGEN-FNRICHED ATMOSPHERES.

IF CONTACT WITH CRYOGENIC LIOUID CXYGEN HAS CAUSED FROSTBITE
DO NOT RUB THE AFFECTED AREA. AS TISSUF DAMAGE MAY OCCuRr,
FfLUSH THE AFFECTED ARFAS WITH WARM WATER. DO NOT USFE HOT
WATER. UBTAIN PROMPT MEOICAL ATTENTION.

STABILITY STABLE
CONDITIONS TO AVGIN

—— e A . e

o

e, HER 00635




GRATICN

PAGE

GREASE. -

HAZARDOUS DECOMPOSITION PRODUCTS

NUGNE . '
HAZARDGUS POLYMERIZATION WILL NOT OCCUR
CONDITIONS TD AVOID

NONE.

AIR LIQUIHF AMERICA CURP
N. 80X 3047
HOUSTFN. TX 77253
M A T E Y S ETY DATA SHEET
PRODUCT NAME OXYGEN. RFFRIGERATED LiouID
NUNE.
INCUMPATABILITY (MATERIALS TO AVGID)
OXYGEN REACTS FXPLOSIVELY WITH ETHERS. _ALC HOLS. AND HYDRO-
CARBON MATERIALS. KEFP GXYGFN CONTAINERS FREE OF DIL ANJ/OR

——— - —— " ke e - v b e —— —— e =ik

vilI-SsSfILL OR LEAK PROCEDURES

—— ——— . —— - —— e .

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED R SPILLED
EVACUATE ALL UNNECESSARY PERSONNEL FROUOM VAPOR CLOUO ARE?

WHERE AN OXYGEN-ENRICHED ATMOSPHERE IS FORMED, AND ELIMINATE
ANY SOURCES 0OF HEAT OR IGNITION. SHUT OFF SOURCE OF OXYGEN
I+ POSSIBLE. VENTILATE AREA TO PREVENT OXYGEN-ENRICHED
ATMOSPHERE. AVOID CONTACT WITH LIQUID OXYGEN OR _ITS CULD
BOIL=-OFF GAS. TO INCREASE RATE 0f EVAPORATION. SPRAY WiTH
LARGE AMOUNTS OF WATER FROM UPWIND. IF LEAKING FROM CON-
TAINER OR CONNECTION, CONTACT THE CLOSEST BIG THREE 1NDUS—
TRTIES LOCATION., OR YOUR SUPPLIER.

WASTE DISPOSAL METHOD
OG_NOT ATTEMPY TO DISPOSE OF RESIJUAL OR UNUSED QUANTITIES.
RETURN :TO YQUR SUPPLIER FUR DISPGSAL. FUR EMERGENCLY DISPO-
SALy ALLOW LICGUID OXYGEN TO EVAPORATE IM A WELL-VENTILATED,
CLEAN (GREASE-FREE), OUTDDOR LGCATION. KEEP AREA FREE FROM
SPARKS OR FLAMES AND ANY HYDROCARBON MATERIALS.

- o ————

vI1I I ~-~S5SPECITAL PRUGT E C TIVE INFORMATI B-N

—— e T T " . i o o Bl -

RESPIKATORY PROTECTION {SPECIFY TYPE)
NONE
VENTILATION

NATURAL OR MECHANICAL WHERE (AS (S
PRESENT —- =*SEE NOTES®

PROTECTIVE GLOVES
*SEE NOTES*

EYE PROTECTION

FULL FACE SHIELD AND SAFETY GLA SES ARE
RECOMMENDED WHEN HANDLING LIQUID OXYGEN.

OTHER PROYECTIVE EQUIPMENT




ATR LIDUIDE AMER

I
3 . . 3
; HousToNg T
.

b

C
0
X

M AT S_A Y
PRODUCT NAME OXYGENo REFRIGERATEO LIDUID

R ———

LONG SLEEVE SHIRT FOR LIOUID HANDL ING.
SAFETY SHOES IF HANDLING CYLINDERS.

sxxxesnxts  SECTICN NOTES #rsrikes¥x

LOCAL EXHAUST: SUFFICIENT TO PREVENT OXYGEN- ENRlCHED
ATMOSPHERES OF OVER 21% OXYGEN.

£ FITTEING THERMAL [NSULATED UR LEATHER. GLOVES

GLOVES:S
_ BE CLEAN AND GREASE FREE.

CC
1 721]
-ﬂ.n

L
ML

—— —— - e - ——

I X -5 P ECI AL PRECAUT I NS

————————— e T —— - ———— o ——— - i .

PRECAUTIUNS T0 BE TAKEN [N HANDLING AND STORING

STORE AND USE WITH ADEQUATE VENTILATION. OXYGEN 1S HEAVIER
THAN AIR AND LEAKING GAS CAN ACCUMULATE IN LOwW AREAS OR CON-
FINED SPACES CAUSING AN GXYGEN-ENRICHED ATMOSPHERE. CON=
TAINERS SHOULD BE STORED UPRIGHT AND FIRMLY SECURED TO PRE-
VENT FALLING OR BEING KNOCKED OVER. PROTECT CONTAINERS FROM
PRYSICAL DAMAGE: DO NOT DRAGs ROLL, SLIDE OR DROP. USE_A
SUITABLE HAND TRUCK FOR CONTAINER MOVEMENT. LIQUI0 CONTAI-
NERS (1.E.: 4L CYLINDERS) WILL VENT OXYGEN IF INTERNAL
PRESSURE BUILDS UPs SO THFSE CONTAINERS SHOULD BE STORED IN
WELL-VENTILATED AXKFAS. BULK DXYGEN STORAGE MUST MEET EXPQ-
SURE SEPARATION REQUIREMEMTS OUTLINED IN NEPA PAMPALET 50.
0.0.T. LABELINS
OXYGEN ~- YELLOW LABEL
7 YALVE CONNECTION
' 440 FOR LIOUID; 540 FOR GAS
OTHER PRECAUTICNS '
LIQUID OXYGEN EXPANDS AT A RATIO GF 860.6 — Ly AND IF TRAP-
PED IN A CONTAINER DR PIPE, IT WILL PRODUCE ENORMAOUS PRES-
SURES WHICH WILL RUPTURE THE CONTAINER. ANY ARFA WHERE
LIQUID OXYGEN COULD BE TRAPPED MUST BE PROTECTED BY A PRES—
SURE RELIEF DEVICE. PIPING MUST BE.DESIGNED FOR E XTREME
COLD. MANY MATERIALS. SUCH AS CARBON STEEL, wili BECOME
BRITTLE AND MAY FRACTURE WHEN EXTREMELY COLD. DO NOT TQUCH
COLD PIPING, AS FRGSTBITE MAY OCCUR. ALL GAUGES, VALVES
REGULATURS, PIPING AND EQUIPMENT TO BE USED IN OXYGEN SER-
VICE MUST BE CLEANED FOR OXYGEN SERVICE IN ACCORDANCE WITH
_ CGA PAMPHLET €-4.1.
00T PLACARD: OXYGEN

00T PROPER SHIPPING NAME: OXYGEM., REFRIGERATED L1OUID
MISCELLANEOUS INFUGRMATIONS

FURTHER [NFODEMATION ABOUY
FOLLOWING PAMPHLETS PURLIS

UMPRESSED GA
JEEFERSON D
%

DXYGEN CAN BE FOUND IN THE

ON (CGA)

A
ONe VA 22
79-4341

6*4.3: WCOMMODITY SPECIFICATION FOR DXYGEN®

e o . HER 00637
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MOST EFFICIENT, ON-TIME
PROFESSIONAL SUPPLIER

Please answer the questi'ons below.
Detach and drop in the mail today.
We'll pay the postage.

Please help us by completing the following information for our delivery to you.
Your comments are valuable and will help us to improve delivery service. Thank
You. '

Based on a scale of 1 to 4 (with 4 being Extremely Satisfied, and 1 being Extremely
Unsatisfied), please rate our performance in the following areas specifically as they
pertain to the delivery. The more specific information vou provide, the better we can
serve vour needs,

— — — — — ety m— um mm— et s e e wmm wmr s mmm s mmm A amm B o S et mm e s e mm—

Exiremely Extromely -
Dissaltisfied Dissatislisd Satistied Satisfied

Ease of placing order?

Product delivered on time?
Driver courteous, neat and professional?
Uehicle clean and appears well-maintained?

Delivery performed to your expectations?

a00aaaoao
gauaaoao-
goaoaoaoaoe
aoa04daaada-

Paperwork requirements met?

Comments/Suggestions:

Company:
Your Name {optional}:

Telephone:
' _ nJ! AIR LIQUIDE

™
BIG THRAEE INDUSTRIES




H

SAFETY
PRECAUTIONS

HOW TO SAFELY
HANDLE AND USE

' LIQUEFIED AND

COMPRESSED GASES

HER 00641




THE FOLLOWING PROCEDURES SHOULD BE
OBSERVED WHEN HANDLING COMPRESSED
GAS GYLINDERS OR LIQUEFIED
GAS CONTAINERS.

SAFETY
PRECAUTIONS

Read the label on all cylinders or
conlainers before use lo identity
their contents. If the label is not
legible or is missing, do not
assume that the cylinder conlains a
particular gas, but return the
eylinder fo the gas supplier.

NZVER RELY ON THE COLOR OF THE CYLINDER T0

d xygen, nitragen, argon, - - IDENTIFY ITS CONTENTS.
hetium, compressed air,”
S READ THE LABEL
7. carbon dioxide, nitrous TO IDENTIFY THE GAS!

Observe all warnings and safely
precautions sef forth on the
cylinder fabel,

Always secure cylinders in storage
and use. Never remove the valve
protection cap until the cylinder is
secured {chained, tied, ete.) and
ready for use.

"~ THIS SAFETY PRECAUTION
~ PAMPHLET {S OFFERED SOLELY FOR
YOUR INFORMATION, CONSIDERATION
~ AND INVESTIGATION. THE COMPANY _ |
PROVIDES NO WARRANTIES, EITHER
- EXPRESS OR IMPLIED, AND ASSUMES |
"*-. NO RESPONSIBILITY FOR THE
' ACCURACY OR COMPLETENESS OF °




w Never attempt to lift a cylinder by
ihe valve protection cap.

Always use a pressure-reducing
regulator when withdrawing any
gaseous product from a cylinder or
5 other high pressure source. Te
minimize the chance of injury,
stand to one side of the reguiator
when opening the cylinder valve.

Never use an adaplor 1o connect 3
cylinder valve to a regulator or ather
piece of equipment, Spegific valve
outlet connections have been
designed for most gases fo prevent
misuse and contamination. For
further information, see CGA
{Compressed Gas Association} / ANS! (Ameriean National
Standards Inslilute) pamphiet V-1, “Compressed Cylinder
Outiet and Infel Connections”.

7 |

8

Never attempt to transfer any gas
fram one cylinder to anolher or to
mix any gases in a cylinder.

Containers of liguelied compressed
gases such as oxygen, nitrogen,
argen, heligm, hydrogen, carlbon
dioxide, and nitrous oxide must be
kept in an upright position and
secured 1o prevent them from
being knocked over.

Always use a carf when moving
cylinders or liquefied gas containers.

Liquefied
gases are
extremely cold
and these
liguids or their

vapors can
cause coid conlact burns or “frast-
bite”, In addition, many materials
such as carbon steel will become
brittle and may fracture when
exposed fo these cold lempera-
tures. Piping for these cold liguids
must be designed for extreme
coid,

cold “boit-off”

HER 00643




OXYGEN

2

KEEP ALL SURFACES WHICH MAY COME IN CONTACT
WITH OXYGEN CLEAN TQ PREVENT IGNITION.

Even normal industrial soct and dirt can constitute a combustion
hazard in the presence of oxvgen. Do not place liquid oxygen
equipment on asphalt of on any surface which may have oil or
grease deposits. If liquid oxygen is spilted, do not walk on or roll
equipment over the spill. Use cleaning agents which wili not
leave organic deposits on the cleaned surfaces. In handling
equipment which may come in contact with oxygen, use-only
clean, lint- free gloves or hands washed clean of oil. Never
lubricate oxygen valves, regulators, gauges, or fittings with
oil, grease, or other lubricants that are not oxygen compat-
ible, Check with your lubricant manufacturer or oxygen supplier
for a source of oxygen compatible lubricants,

Do not touch frosted pipes or valves. If accidental eye or skin’
contact with liquid oxygen occurs, consult a physician at once.
Do not rub frozen body parts, as tissne damage may result.
Remove any clothing that may restrict circulation to the frozen
area. As soon as practical, place the affected part of the body in
a warm water bath which has a temperature not to exceed
H05°F (40°C). Never use dry heat.

PROTECT EYES AND SKIN.

Always handle liquid so that it will not splash or spill. Protect
your eyes with safety goggles or face shield, and cover the skin
to prevent contact with the liquid or cold gas. Clean, protective
gloves that can be quickly and easily removed, and long
sleeves are recommended for arm protection. Cuffless trousers
should be womn outside of boots or work shoes to shed spilled
liguid. If clothing should be splashed with fiquid oxygen or
otherwise saturated with oxygen gas, it should not be consid-
ered safe to wear for at least 30 minutes, since it can be easily
ignited while the concentrated oxygen remains.

LIQUID-TO-GAS EXPANSION

Cryogenic liquids produce large quantities of gas when they
vaporize. Liquid oxygen will expand at a ratio of 1:860, liguid
to gas. If liquid oxygen is trapped in a sealed container or
piping, it will vaporize producing enormous pressures which
could cause the contatner 1o rupture violently if not protected
by a pressure relief device.

HER 00644




VAPOR CLOUD OR FOG

Cryogenic liquids and their “boil-off" vapors are extremely
cold and have a built-in wamning property that appears when-
ever they are exposed to the atmosphere. The cold “boil-off”
gases condense the moisture in the air, creating a highly visible
fog or vapor cloud. This fog normally extends overa larger
area than the vaporizing gas.

If a large vapor cloud forms after a liquid spill, you should
avoid this cloud because of possible oxygen enriched atmo-
spheres or reduced visibility. [n addition, al| sources of ignition
should be shut off in the path of the oxygen vapor cloud, if
possible,

Small fog areas may appear during liquid transfer as the cold
piping condenses maisture in the ssrmounding air.

STORE OXYGEN CYLINDERS AND LiQUEFIED OXYGENX
CONTAINERS IN ACCORDANCE WITH APPLICABLE
SAFETY CODES.

Oxygen in storage must be separated from flammable liguids or
gases and combustible materials (especially ol or grease), a
minimum distance of 20 feet unless separated by a noncombus-
tible barmer at least 3 feet high and having a fire resistance rating
of at least one-half hour. For more information, see NFPA
Standard No. 50, “Bulk Oxygen Systems At Consumer Sites”.

MAINTAIN ADEQUATE VENTILATION.

Adequate ventilation must be provided 1o prevent accumula-
tion of oxygen and minimize combustion hazards in areas
where oxygen is used and stored.

CONTAINERS, EQUIPIAENT, AND REPLACEMENT PARTS
MUST BE SUITABLE FOR OXYGEN SERVICE.

Use only equipment, cylinders, containers and apparatus
designed and approved for use with oxygen. Many materials,
especially some non-metallic gaskets and seals, constinite a
combustion hazard when in oxygen service, although they may
be acceptable for use with other gases. Make no substitutions for
recommended equiprent, and be sure all replacement parts are
compatible with oxygen and cleaned for oxygen service. Keep
repalr pans in sealed, clean plastic bags until ready for use.

dirt that might have accumulated in the valve outlet. Visually
inspect the regulator and the inlet connection 1o ensure that
they are free of dirt, oil. grease or other hydrocarbon-type
contaminants. These contaminants may ignite and bum
violently when the eviinder valve is opened. Din and dust
shouid be removed with z clean cloth. However, oil and grease
cannot be easily removed, and the regutalor should be returned
to an authorized service facility for proper cleaning. Connect
the regulator to the valve. back out the pressure-adjusting
screw uniil it turns freely, open the cylinder valve slowly until
maximum pressure 1s indicated on the high pressure gauge,
then open the cylinder valve ail the way 10 eliminate possible
leaks through the packing. To minimize the chance of injury,
stand to one side of the regulator when opening the cylin-
der valve.

0BSERVE ALL APPLICABLE SAFETY CODES
WHEN INSTALLING OXYGEN EQUIPMENT.

Follow the recommendations of the NFPA Standard No. 50,
“Bulk Oxygen Systems at Consumer Sites”, NFPA Standard
No. 51, “Oxygen-Fuel-Gas Systems for Cutting and Welding”,
American National Standards Enstitute Pamphlet No. Z49.1,
“Safety In Welding and Cutting”, and with all local safety
codes when installing oxygen equipment or oxygen piping.

OXYGEN FOR MEDICAL USE

Oxygen should be used for medical use only if it is labeled:
“Oxygen U.S.P.”, and it is administered by qualified persons;
and, except in emergencies, under doctor’s prescription.

For furiher information about medical gas systems, consult
NFPA Standard No. 99. “Health Care Facilities”.

Oxygen should never be substituted for breathing air when
air supplied respiratory protection is used since regulators
used in this service may contain substances which are not
compatible with oxygen and may result in an explosion.

REGULATORS

Before attaching a regulator 10 a cylinder, visually inspect the
cylinder valve outlet very carefully for traces of dirt, dust, oil
or grease. Remove dirt and dust with a clean cloth, but if oil or
grease is detected, do not use the cylinder; retum it to your
supplier. Before attaching the regulator to the cylinder valve,
crack the cylinder valve momentarily to blow out any dust or

IF §T IS NECESSARY TO DISPOSE OF WASTE GAS
OR LIQUID, EXERCISE CAUTION.

Gaseous oxygen should be released only cutdoors away from
personnel, combustible matenials, and sources of ignition.
Liquid oxygen shoutd be dumped into an outdoor pit filled
with clean, grease and oil-free gravel, where it will evaporate
safely.
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Liguid nitrogen and corbon diaxide are used in
Jfood freezing operations. Cryogenic tunnel freezing
: enkances the qualily of premium meal products. '

NITROGEN, ARGON, AND
HELIUM

SAFETY PRECAUTIONS

Nitrogen {N1), argon (Ar}, and helium (He) are inert, colorless,
odorless, tasteless and nonflammable gases. The atmosphere
that we breathe contains 21% oxygen, 78% nitrogen, 1% argon
and trace amounts of other gases such as helium,

Atmospheres which do not contain enough oxygen for breath-
ing (at least 19.5%) can cause dizziness, unconsciousness, or
even death.

Nitrogen, argon, and helium cannot be detected by the human
senses and will be inhaled like air. If adequate ventilation is not
provided, these gases may displace normal air without wam-
ing. Store containers ouldoors or in other well-ventilated areas.
Never enter any tank, pit, or other confined area where
these gases may be present until purged with air and tesied
for a breathable atmosphere (at least 19.5% oxygen) using
an oxygen analyzer,

Do not touch frosted pipes or valves. If accidental eye or skin
contact with cryogenic hiquids occur, consult a physician at
once. Do not eub frozen body parts, as tissue damage may
result. Remove any clothing that may restrict circulation to the
frozen area. As soon as practical, place the affected part of the
body in a warm water bath which has a temperature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT EYES AND SKIN.

Always handle liquid so that it will not splash or spill. Protect
your eyes with safety goggles or face shield, and cover the skin
to prevent contact with the liquid or cold gas. Protective gloves
that can be quickly and easily removed and fong sleeves are
recomumended for arm protection. Wear cuffless trousers
outside boots or over work shoes (o shed spilled liquid.

High pressure mobdile units respond to special applications
Jor nitropen and oxygen.
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LIQUID-TO-GAS EXPANSION

LIQUID HELIUM SPECIAL PRECAUTIONS

Cryogenic liquids produce large quantities of gas when they
vaporize. Liquid nitrogen will expand at a ratio of 1:696 liquid
10 gas. liquid argon will expand at a ratio of 1:842 liquid to
as. and Jiquid helium will expand ata ratio of 1:745 liquid to
gas. If fiquid nitrogen, argon or helium is trapped in a sealed
contatrer or piping. it will vaporize preducing enormous
pressures which could cavse the conlainer to rupture violently
it not protected by a pressure relief device.

VAPOR CLOUD DR FOG

Cryogenic liquids and their “boil-off” vapors are extremely
cold and have a buili-in warmning property that appears when-
ever they are exposed 10 the atmosphere. The cold “bol-off”
gases condense the moisture in the air. creating a highly visible
fog or vapor cloud. This foz nomally extends over a larger
area than the vaporizing gas.

If a large vapor cloud ferms after a liquid spill, you should
avoid this cloud because of possible oxygen deficient atmo-
spheres or reduced visibility.

Small fog areas may appear during hiquid transfer as the cold
piping condenses moisture in the surrounding air.

The extremely low temperature of liquid helivm (- 452.0 °F)
can solidify any gas including air. Such solidified gases can

- plug pressure-relief passages and devices making them

ineflective in relieving excess pressure from evaporating
liquid. Always store and handle liquid helium under positive
pressure and in closed systems 1o prevent infiltration and
solidification of air or other gases,

Keep exterior surfaces of liquid helium equipment clean.
Oxygen can condense from the air on exposed liquid helium or
cold-gas equipment surfaces, such as vaporizers and piping. To
prevent the possible ignition of grease, ail, or other combustible
materiais with the condensed oxygen, keep these surfaces clean.

{F IT IS NECESSARY TO DISPOSE OF WASTE GAS OR
LIQUED, EXERCISE CAUTION.

Gaseous nitrogen, areon. ot helium shoutd be released only in
an outdoor area. Liquid nitrogen, argon or helium should be
released inte an outdoor pit filled with clean, grease and oil-
free gravel. where it will evaporate rapidly and safely.

Observe the following precautions when handling helium cylinders for balloon filling. Don’t let
an accident spoil the fun of vsing helium filled balloons. '

M Read and follow the safety precautions that appear on the cylinder label.
B Use only a regulator which is designed for balloon filling,

B Store and use helium cylinders in a well ventilated area, and transport ¢ylinders
only in well ventilated vehicles. Helium gas is odorless and non-toxic, but can
cause suffocation by displacing the oxygen you breathe,

B Never remove the cylinder valve protection cap until the cylinder is secured
(chained, tied, etc.) in an upright position and ready for use.

8 Do not breathe helium from the cylinders, filling regulators or from helium
filled bailoons.

@ Never allow children 1o operate balloon filling equipment.
B Close the cylinder valve after each use and when empty.

B Never leave the cylinder unattended with the regulator attached.
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COMPRESSED AIR
SAFETY PRECAUTIONS

Compressed air is a colorless, odorless. tasteless and nonflam-
mable gas that is produced by compression and filtration of
atmospheric air or by syntketically mixing 21% oxygen and
79% nitrogen.

NON FLAMMABLE

BREATHING AIR

When using compressed air for breathing, ensure thal you have
a source of air (cylinder or compressor) that meets or exceeds
the specification for CGA *“Grade D™ air that is required by
OSHA.

" Fire fighters using breathing air in self-contained breathing
apparams {SCBA).
Oxygen should never be substituted for breathing air when air-
supplied respiratory protection is used since regulators used in
this service may contain substances which are not compatible
with oxygen and may result in an explosion.

AIR FOR MEDICAL USE

If air is used for medical purposes, then you must use a
medical grade of air “Compressed Air U.S.P.”.

SPECIAL PRECAUTIONS FOR COMPRESSED AIR

Compressed air is often used to power pneumatic tools. Under
no circumnstances should oxygen be substituted for air to
power fools since these tools contain lubricants which are
not oxygen compatible and could cause an explosion
resulting in severe injury or death.

CARBON DIOXIDE
SAFETY PRECAUTIONS

Carbon dioxide (COq) is a colorless, odorless and nonflam-
mable gas with a slightly acidic taste.

HON FLAMMABLE
" GAS

Concentrations of 10% carbon dioxide or greater will cause
unconsciousness ot death, without regard to oxygen concen-
tration. In addition to the asphyxiation hazard, carbon dioxide
acts as a stimulant and depressant on the central nervous
system. At lower concentratiens, increases tn heart rate and blood

‘pressure have been noted, and labored breathing, headaches, and

dizziness may occur if exposure is prolonged, regardless.of
oxygen content. OSHA has adopted an 8-hour Permissible
Exposure Limit (PEL), also known as Time Weighted
Average (TWA) of 5,000 ppm (0.5%) for carbon dioxide. The
American Conference of Governmental Industrial Hygienists
(ACGIH) recommends a Short Term Exposure Limit (STEL) of
30,000 ppm (3%). Persons should not be permitied in areas with
concentrations above these levels.

Carbon dioxide cannot be detected by the human senses and
will be inhaled like air. If adequate venulation is not provided,
it may displace normal air without warning. Since carbon
dioxide is more dense than air, high concentrations can persist
it open pits, tanks, or low areas. Before entering any tank,
pit, or other confined area where carbon dioxide may be
present, carbon dioxide monitoring should be performed. If
carbon dioxide is present, the area should be purged with
air, or an air supplied respirator should be worn. Store
containers outdoors or in other well-ventilated areas to avoid
the accomulation of potentially hammful concentrations.

W A R N

THE ATMOSPHERE; IT FORMS SOLID CARBON -

DIDXIDE (DRY [CE) WHICH IS EXTREMELY .
COLD (-109.3 °F) AND GAN CAUSE SEVERE
FROSTBITE TO THE EYES OR SXI

Do not touch frosted pipes or valves, If accidental eye or skin
comtact with cold gas or dry ice oceurs, consult a physician at
once. Do not rub frozen body parts, as lissue damage may
result. Remove any clothing that may restrict circulation to the
frozen area. As soon as practical, place the affected part of the
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body in a waam water bath which has a temperature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT EYES AND SKiN.

Protect your eves with safety goggles and face shield, and cover -

the skin to prevent contact with the liguid, cold gas or solid.
Protective gloves that can be quickly and easily removed and
long sleeves are recommended for arm protection.

CARBON DIOXIOE SPECIAL PRECAUTIONS

For small uses, carbon dioxide service is by withdrawal of gas
from a cylinder. A small number of cylinders are equipped
with a siphon or dip tube for liquid withdrawal. NEVER
CONNECT A REGULATOR TO A CYLINDER
EQUIPPED WITH A SIPHON OR DIP TUBE. The liguid
will flash to gas and rupture the regulator. Cylinders equipped
with siphon or dip tubes are identified by “siphon tube”
stenciled on the cylinder sidewall.

SOLID CARBON DIOXIDE (BRY {CE) SPECIAL PRECAUTIONS

Dry ice is an extremely cold solid (-109.3 °F). Avoid contact
with exposed flesh as it can cause severe frosbite, Wear
suitable clothing and gloves when handling dry ice.

Dry tce evaporates (sublimes) to form carbon dioxide gas
which does not support life. Do not breathe gas. Store and use
dry ice with adequate ventilation.

Do not stove dry ice in tight containers. Pressure will
develop as the dry ice evaporates which could burst air tight
containers,

4
Using pelletized dry ice in wine maidng is
highly beneficial in removing undesirable
dissolved oxygen from wines during
SJermentation.

IF IT IS NECESSARY TG DISPOSE OF WASTE
GAS OR SOLID, EXERCISE CAUTION.

Carbon diexide gas should be released only in an outdoor, well
ventilated area. Allow dry ice to sublime (evaporate from sohd
to gas) in an outdoor, well ventilated area.

NITROUS OXIDE
SAFETY PRECAUTIONS

KON FLAMMABLE :

Nitrous oxide {N:0) is u colorless and nonflammable gas with a
slightly sweetish odor and 1aste. Nitrous oxide is widely used as
an anesthetic gas in concentrations of up to 50% with oxygen.

Atmospheres which do not contain enough oxygen for breath-
ing (at least 19.3%) can cause dizziness, unconsciousness and
death. When nitrous oxide is inhaled in high concentrations for
a few seconds, it affects the central nervous system and may
induce symptoms resembling intoxication, hence its nickname
“Laughing Gas”.

Although nitrous oxide is classified as a simple asphyxiant
{nontoxic), there are studies that suggest a link to certain health
hazards from long-term exposure to high concentrations of
nitrous oxide in the operating room or dental office. Because of
these studies, the ACGIH (American Conference of Govern-
mental {ndustrial Hygienists) has recommended a TLV of 50
ppm and the NIOSH (National Institute for Occupational
Safety and Health) has recommended a maximum exposure on
an 8-hour time weighted average (TWA) of 25 ppm for
anesthesia administration and 50 ppm for dental offices.
REFER TO YOUR MATERIAL SAFETY DATA SHEET
FOR MORE DETAILED INFORMATION ON THE
HEALTH HAZARDS OF NITROQUS OXIDE.




Nitrous oxide in storage must be separated from flammabie
liquids or gases and combustible matertals (especially oil or
grease) a minimurn distance of 20 feet unless separated by a
noncombustible barrier at least 5 feet high having a fire rating
of at least one-half hour.

Do not touch frosted pipes or valves. If accidental eye or skin
contact with liquid nitrous oxide occurs, consult a physician at
once. Do not rub frozen body parts, as tissue damage may
result. Remove any clothing that may restrict circulation to the
frozen area. As soon as practical, place the affected part of the
body in a warm water bath which has a temperature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT EYES AND SKIN.

Always handle liquid mitrous oxide so that it will not splash or
spill, Protect eyes with safety goggles or face shield, and cover
the skin to prevent contact with the liquid or cold gas. Clean,
protective gloves that can be quickly and easily removed and
long sleeves are recommended for arm protection. Cuffless
trousers should be worn outside of boots or work shoes 1o shed
spilled liquid.

NITROUS OXIDE FOR MEDICAL USE

Nitrous oxide should be used for anesthetic purposes only if it
is labeled “Nitrous Oxide, U.S.P.”, and it is administered by
licensed practitioners.

Nitrous Oxide is routinely used as an anesthetic gas in
medical and dental applications.

IF IT IS NECESSSARY T0 DISPOSE OF WASTE GAS OR
LIQUID, EXERCISE CAUTION.

Gaseous and liquid nitrous oxide should be released only
outdoors, downwind from personnel. combustible materials
and sources of ignition.

HYDROGEN
SAFETY PRECAUTIONS

Hydrogen (Hz) is a colorless, odorless, tasteless, nontoxic and
flammable gas. It is the lightest of all elements.

W

IGNITED BY A SPARK; FLAME;
OTHER SOURCE OF [GNITION;

KEEP HYDROGEN AWAY FROM SOURCES OF IGNITION,
AND DO NOT PERMIT ANY ACCUMULATION OF GAS.

Because it is lighter than air, hydrogen has a tendency 10
accumulate in the upper portions of confined areas. Concentra-
tions of hydrogen between 4% and 75% by volume in air are
relatively easy to igniie by a low-energy spark and may cause
an explosion. Smoking, open flames, sparks, unapproved
electrical equipment, and other ignition sources must not be
permitted in hydrogen areas, Store containers outdoors or in a
well-ventilated area away from ignition sources. flammable
materials and oxidizers such as oxygen and nitrous oxide.

B et E LT T TE T P PSPPI E L 1
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KEEP EQUIPMENT AREA WELL VENTILATED.

LIQUID-TO-GAS EXPAHSItIlI

Although hydrogen is nontoxic, it can cause asphyxiation in a
confined area that does not have adequate vemilation. Hydro-
gen gas cannot be detected by human senses; and if adequate
ventilation is not provided. may displace normal air without
warning. Any atmosphere which does not contain enough
oxygen for breathing (at feasi 19.5%) can cause dizziness,
unconsciousness, or cven death. Store containers outdoors, or
in other well ventitated areas. Never enter any tank, pit, or
other confined area where hydrogen may be present unti
purged with air and tested to ensure that it has an oxygen
content between 19.3% and 23.5%. In addition, the
confined space must be tested to ensure that there are no
fammable gases present that exceed 10% of their

Lower Explosive Limit (LEL).

TAKE EVERY PRECAUTION AGAINST HYDROGEN
LEAKS, ESCAPING HYDROGEN CANNOT BE
DETECTED BY SMELL OR TASTE. HYDROGEN
LEAKING UNDER PRESSURE CAN IGNITE DUE
TO FRICTION AND WILL BURN WITH AN
ALMOST INVISIBLE BLUE FLAME,

Alf hydrogen connections should be leak checked using a leak
detection solution before use. NEVER USE A FLAME TO
DETECT HYDROGEN LEAKS!

Do not touch frosted pipes or valves. If accidental eye or skin
contact with liquid hydrogen occurs, consult a physician at
once, Do not rub frozen body parts, as tissue damage may
result, Remove any clothing that may restrict circulation to the
frozen area, As soon as practical, place the affected part of the
body in a warm water bath which has a temperature not to
exceed 105°F (40°C). Never use dry heat.

PROTECT SKIN AND EYES.

Always handle liquid hydrogen so that it will not splash or
spill. Protect your eyes with safety goggles or face shield, and
cover the skin to prevent contact with the liquid or cold gas.
Clean, protective gloves that can be quickly and easily re-
moved, and long sleeves are recommended for arm protection.
Cuffless trousers should be womn outside boots or work shoes
10 shed spilled liquid.

Cryogenic hquids produce large quantities of gas when they
vaporize. Liquid hydrogen will expand at a ratio of 1:330,
liquid to gas. If liquid hydrogen is trapped in a sealed container
or piping. it will vaporize. producing enormous pressures
which could cause the comtainer to rupture violently if not
protected by a pressure relief device.

VAPOR CLOUD OR FOG

Cryogenic liquids and their “boil-off” vapors are extremely
cold and have a built-in waming property that appears when-
ever they are exposed (o the atmosphere. The cold “boit-off”
gases condense the moisture in the air, creating a highly visible
fog or vapor cloud. This fog normally extends over a larger
area than the vaporizing gas.

If a large vapor cloud forms after a liquid spill, you should
avoid this cloud because of possible flammabie atmospheres or
reduced visibility. In addition, all sources of ignition should be
shut off in the path of the vapor cloud, if possible.

Small fog areas may appear during liquid transfer as the cold
piping condenses moisture in the surrounding air.

LIQUID HYDROGEN SPECIAL PRECAUTIONS

The extremely low temperature of liquid hydrogen (- 423.0 °F)
can solidify any gas except helium. Such solidified gases can
plug pressure-relief passages and devices, making them
ineffective in relieving excess pressure from evaporating
liquid. Always store and handle liquid hydrogen under positive
pressure and in closed systems to prevent infiltration and
solidification of air or other gases,

Keep exterior surfaces of liquid hydrogen equipment clean.
Oxygen can condense from the air on exposed liquid hydrogen
or cold-gas equipment surfaces, such as vaporizers and piping.
To prevent the possible ignition of grease, oil, or other com-
Jbustible matenals with the condensed oxygen, keep these
surfaces clean.

NEVER USE CONTAINERS, EQUIPMENT, OR REPLACE-
MENT PARTS OTHER YHAN THOSE SPECIFICALLY
DESIGNATED FOR USE IN HYDROGEN SERVICE.

Observe all applicable safety codes when installing hydrogen
equipment,

Follow the recommendations contained in NFPA Standards
50A, “Gaseous Hydrogen Systems at Consumer Sites”, and

50B, “Liquefted Hydrogen Systems at Consumer Sites”, and
with all local safety codes when instalfing hydrogen equipment
or systems.
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IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR
LIQUIG, EXERCISE CAUTION. '

Liquid and gaseous hydrogen must be disposed of outdoors in
an isolated area away from personnel, combustible materials,
and ignition sources. Liquid hydrogen for disposal should be
completely vaporized and the vapor vented in a safe manner.
Remember that a flammable mixture will exist for some
distance downwind of the disposal area. A shallow alumi-
num pan makes a suitable flash evaporator for disposal of
moderately small quantities of liquid hydrogen.

ACETYLENE
SAFETY
PRECAUTIONS

Acetylene (C:Hi} is a colorless, non-toxic, flammable gas with
a distinctive garlic-like odor.

Regulators, hoses, and torches must be properly maintained to
work correctly and safely. If an acetvlene vaive should teak
around the cylinder-valve stem when the valve is opened, close
the valve and tighten the packing gland nut. If this does not
stop the leak, contact the supplier immediately.

DO NOT TAMPER WITH FUSIBLE METAL PRESSURE
RELIEF DEVICES OR CYLINDER VALVES.

Acetylene cylinders are equipped with fusible metal pressure
relief devices which melt at about 212 °F, the boiling point of
waler, These devices are designed to release the acetylene in
the event of an abnormally high temperature, as in a fire. These
fusible metal pressure relief devices are threaded into the top
and/or bottom of mest cylinders. Fustble-metat channels may
also be provided in the valve body on smailer cvlinders. Do
not tamper with these fusible metal pressure relief devices or

- permit a torch {lame to come in contact with them. Keep

cylinders away from overhead and ground-level welding and
cutting operations te prevent flying sparks and slag from
accumulating on or around the cylinder which could cause
fusible metal pressure relief devices to melt, releasing acety-
lene which could be ignited.

Protect all cylinders from falling objects and avoid rough
handling of cylinders to prevent damage to the fusible plugs ot
cylinder valves. Always store, transport, and use acetylene
cylinders in a vertical position.

KEEP EGUIPMENT AREA WELL VENTILATED

KEEP ACETYLENE AWAY FROM SOURCES OF IGNITION,
AND DO NOT PERMIT ANY ACCUMULATION OF GAS.

Concentrations of acetylene between 2.5% and 81% by volume
In air are relatively easy to ignite by low-energy sparks and
may cause an explosion. Smoking, open flames, sparks,
unapproved electrical equipment and other ignition sources
must not be permitted in acetylene storage areas. Store
cylinders outdoors or in other well ventilated areas away from
ignition sources, other flammable materials, and oxidizers such
as oxygen and nitrous oxide.

NEVER USE EQUIPMENT OR CYLINDERS THAT
ARE LEAKING ACETYLENE

Be certain that the regulator-to-cylinder valve, hose-to-
regulator and the torch-to-hose connections are leak tight
by leak checking with a leak detection solution before
starting work. NEVER USE A FLAME TO DETECT
ACETYLENE LEAKS! '

Although acetylene is nontoxic, it is an anesthetic and can
cause asphyxiation in a confined area that does not have
adequate ventilation. Any atmosphere which does not contain
enough oxygen for breathing (at least 19.5%) can cause
dizziness, unconsciousness, or death. If adequate ventilation is
not provided, acetylene may displace normal air. Acetylene
can be detected by its distinctive garlic-like odor. If the odor of
acetylene is noticed, immediately attempt to locate the source
of the leak and comect it. If a leak in a cylinder or connected
apparatus cannot be stopped safely, contact the gas supplier. If
possible, the cylinder should be moved te a well ventitated
area away form possible ignition sources. Never store, use, or
transport acetylene cylinders in confined or unventilated
spaces, such as cabinets, closets, tool boxes, and especially
in automobile trunks.

ACETYLENE SPECIAL PRECAUTIONS
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Always use a regulator designed for acetylene use. Never
adjust the acetylene regulator 1o obiain a delivery pressure
areater than 15 psig, Never open an acetylene cylinder valve
more than one complete furn,

OR REPLACEMENT

Under cenain conditions, acetylene forms readily explosive
compounds with copper, silver. and mercury, Contact should
be avoided between acetylene and these metals, their salts,
compounds, and high concentration aloys.

Acetylene cylinders differ from all other compressed gas
cylinders in that they are packed with a porous mass that is
saturated with a solvent, usually acetone. During the filling
process acetylene gas is dissolved into this solvent to avoid the
decomposition characteristics of gaseous acetylene.

Never under any circumstances, attempt to transfer acetylene
from one cylinder (o another or 0 mix any gas with acetylene
in a cylinder.

OBSERVE ALL APPLICABLE SAFETY CODES
WHEN USING ACETYLENE.

Follow the recommendations found in ANSI Standard Z49.1,

"Safety in Welding and Cutiing". and NFPA Standard No. 5t,

"Oxygen-Fuel Gas Systems for Welding and Cutting” before
installing or using equipment and cylinders in acetylene
service,

. -8
An automated oxy-acetylene cuging machine.

The power and amplitude of this research laser is

determined by the uitr

Te gas mixtures

d,
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SPECIALTY GAS AND GAS |

MIXTURES SAFETY
PRECAUTIONS

NON FLAMMABLE -
T

INHALATION OF SOME TOXIC SPECIALTY GASES
CAN BE FATAL IN YERY LOW CONCENTRATIONS
WHILE OTHERS CAN CAUSE SPECIFIC ORGAN
DAMAGE AFTER REPEATED EXPOSURE.,

In addition, some specialty gases can cause simple asphyxia-
tion by displacing the oxygen in the atmosphere, while
corrosive gases can cause serious eye or skin damage upon
contact; and flammable gases can present fire and explosion
hazards.

CBTAIN SAFETY INFORMATION BEFORE HANDLING
SPECIALTY GASES

Because of the great number of specially gases and gas
mixtures available, and the variety of hazardous properties of
these gases, it is not possible 10 cover all safety precautions for
speciafty gases in this pamphlet. If you are not familiar with
the handling of specialty gases and their hazardous propenies,
contact your supplier. Also available are Matenial Safety Data
Sheets (MSDS) presenting the hazardous properties and safe
handling procedures for each specialty gas.

READ THE PRECAUTIONARY LABEL OK THE CYLINDER.

READ THE LABEL
TO IDENTIFY THE GAS!

This is an important warning applying to all gas cylinders, but
it is particularly important for specialty gases because of their
unique and varied hazardous properties.

Users of specialty gases are urged to be certain that employees
read and follow the precautionary information on all gas
cylinder labels. If a cylinder is received with missing, dam-
aged, or illegible precautionary labels, do not use the cylinder,
call your pas supplier.

Bo I-OT PERMIT UNTRAINED PERSONS T0 HANDLE
SPECJALTY GASES.

Because of the extremely hazardous properties of some
specialty gases and their applications, employees must be
trained in their safe handling and use.

SPECIAL PRECAUTIONS

When two or more gases, or liquefied gases are mixed, their
properties may combine to create additional hazards. Obtain
and evaluate the safety information for each component and for
the mixture before use.
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Special handling and storage precautions must be taken when
working with toxic, pyrophoric or corrosive specialty gases.
Because of their hazardous nature, many gases may require the
use of special personal protective equipment such as respira-
tors, chemical resistant gloves and clothing and nearhy eye
wash and safety showers.

[n many instances Federal,
State or local fire codes and
regulations may govem or
restrict the handling and
storage of these gases. One
safe usage alternative is the use
" of acylinder gas storage
cabinet (left). These fully
enclosed units will normaily
held from one 1o four cylin-
ders. The cabinets are designed

ADDITIONAL INFORMATION

For further technical information about any of

these gases or other unlisied gases refer o the

| “Material Safety Data Sheet” (MSDS), the Air
Liquide “Encyclopedie Des Gaz”, or 1o the Air
Liquide America video "Hazards of Liquefied
and Compressed Gases.”

Additionat product information about these and
A other gases can be found in publications and
videos produced by the Compressed Gas

i Association (CGA), 1725 Jefferson Davis
Highway, Suite 1004, Arlington, Virginia,

ZIP 22202, Tel.: 1 (703) 412-0900.

to permit air changes with an G-1  “Acetylene”
~ exhaust system that will safely G-1.1 *“Commodity Specification for Acetylene”
carry away anv inadvertently G-4 “Oxygen”
rcle.as":d pm.dw and many are G-4.1 “Cleaning Equipment for Oxygan Service”
equipped with leak detection 6-43 “Commodity Specification for Oxygen”
and fire suppression sysiems. S -
; The cabinets can be set up 1o G-5 Hydrogen
be fully automated or operated manuafly with little or no G-5.3 “Commodity Specification for Hydrogen”
potential exposure to personnel, G-6 “Carbon Dioxide™
: G-6.2 “Commodity Specification for Carbon Dioxide”
IF NECESSARY TO DISPOSE OF WASTE GAS, G-7  “Compressed Air for Human Respiration”
EXERCISE EXTREME CAUTION. G-7.1  “Commadity Specification for Air"
G-8.2 “Commadity Specification for Nitrous Oxide”
Nao attempt should be made to dispose of any gas mixtures §9.1 “Commodity Specification for Helium”
before determining the following: G-10.1 “Commodity Specification for Nitrogen”
. What gases are in the mixture? G-11 1 ‘:Cornmo:lityf Specification for Argon” ‘ .
2. At what concentrations are they present? P-1 “Safe Handling of Compressed Gases in Containers”
3. What is the total quantity for disposal? P-2  “Characteristics and Safe Handling of Medical Gases”
4, Is the mixture subject to environmental regulations? P-9 “The Inert Gases Argon, Nitrogen and Helium”
P-12  “Safe Handling of Cryogenic Liquids”
fn many cases, sophisticated and expensive scrubbing equip- P-14  "Accident Prevention in Oxygen-Rich and
ment is necessary o destroy residual gases. it is best to retum Oxygen-Oeficient Atmospheres”
the unused portion of any gas or gas mixture to your supplier SB-2  “Oxygen-Deficient Atmospheres”
for disposal. SB-4  “Handling Acetylene Cylinders in Fire Siteations”
8B-8  “Use of Oxy-Fuel Gas Welding and Cutting Apparatus”
m $B-14 “Helium Gas for Flling Balloons”
THIS SAFETY PRECAUTION PAMPHLET IS : Av-1 :Safe Hanqtiqg and Storage of (?ompressafj Gases” _
GFFERED SOLELY FOR YOUR INFORMATION, AV-4  “Characteristics and Safe Handling of Medical Gases
CONSIDERATION AND INVESTIGATION. AV-5  “Safe Handling of Liquefied Nitrogen and Argon”
THE COMPANY PROVIDES NO WARRANTIES, AV-6  “Highway Transportation of Gases”
EITHER EXPRESS OR IMPLIED, AND nSSUMES AV-7  “Characteristics and Safe Handling of Carbon Dioxide™
NO RESPONSIBILITY FOR THE ACCURACY AV-8  “Characteristics and Safe Handling of Cryogenic Liquid
OR GOMPLETENESS OF THE DATA and Gaseous Oxygen”
CONTAINED HEREIN, : AV-9  “Handling Acetylene Cylinders in Fire Situations”
15
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INTHE

EVENT OF AN EMERGENCY INVOLVING ANY TYPE OF
 GAS, CALL THE FOLLOWING EMERGENCY

RESPONSE TELEPHONE NUMBER FOR THE AREA
 INWHICH THE EMERGENCY HAS OCCURRED. -

These Emergency Hespﬁhsé 'telépﬁhﬁé’numhérs also appea_r :m;:é![ Air

Liquide America shipping papers.: .~

"IN TEXAS, OKLAHOMA, and LOUSIANA... Call the A Liguide America
" Operations Contral Center in Houston, Texas: 1 {800} 364-7378

_IN ALL OTHER STATES.... Call CREMTREC:

AA1r Liquine AMERICA

EMERGENCY RESPONSE
TEAM LOCATIONS

(800) 424-9300

PRIFLRY
RESPGLYE TR2145

Houston, TX
Baypart, TX
Daltas, TX
Fremont, CA
Long Beach, CA
Tualatin, 0R
Orlande, FL
Chicago, L
Morrizselile, PA

mmETReEmEam

. Awstin, TX

+  Corpus Christi, TX
;o Odessa, TX

L Lubbock, TX

* Borger, TX

+  Beaumont, TX

?ﬁmlliccu:gln?iucx?am{l - : ::’::ﬁig.“ [+

- Anchorage, AK

3535 West 12th Street
Houston, TX 77008
{713) 868-0333

AIR LIQUIDE AMERICA

2121 N. Calitornia Bivd.
Walnut Creek, CA 94596

(510) 977-6500

AIR LIQUIDE AMERICA GASES SUPPLIED BY:

< 1994, Aur Ligguide America

Prinled m USA
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- SHIPPING ORDER :

LI = J——— g ”e ) IPP?FMRNO "
vl ‘?7‘6’“”‘@““““‘@““““‘%““"““‘; 7 i15: 003136
WRRTEN _ Industrial Nitrogen Services WOICE DATE
: General Office: PO, BOX 3047 HOUSTON, TEXAS 77253 713/868-0333
DA {v) fRemit Payment to; P.O. BOX 200411 HOUSTON, TEXAS 77216-0411 WVOIGE NO. ’
25/
g 4 Achunt No. ﬁ Customer g 625 P
L | Gustomer 1 | Location Leg ¢ o fes ,Oac rs
D | Address P | Unit Name Vi
S | Colsey £TT /%
T | City State Zip T | Services Rendered .
o] i~ .
o C"VS(«U? <, & State ﬁ‘;/}j‘ Zip
CUSTOMER ORDER NQ. ORDEREDBY L ORIGIN | FROM | ‘r/o THO0 % - | CREDIT APPROVAL
oRoen! L\la ) 118 | /7% & b
T. PRE-JOBDISCU WAS HELD& SAFETY CHECK LIST COMPLETED. A INITIAL ; :
WARNING =i msshec%wem GOPY OF SAFETY PREGAUTIONS. : : il  WARNING
 THE UNDERSIG £ CUSTOMER AGREES 70 BT THREC IND 5 GENERAL TEAMS AND CONDITIONS OF SERVICE INGLUDING THOSE APPEARINGORTHE REVEASE HEREOF: - _
: YU = TITLE DATE
. R UNIT s 5
~-PARTNO. .. [.. . . DESCRIPTION . GUANTITY SHIPPED © COST AMOUNT
T Service Charge }
Time Charges Pamper
Time Charges Transport
_ O
Miieaga Pumper
JCo
‘WMileage Transport ;
NiimﬁenCﬁarges ,. - ; ﬁ_
' G &, 000 85ef~
N _'_|mmuuaﬂmmmmcommwm 5 o _ P e L
— Sublotal IR . T | &
‘Jfl N N B - . .
Cerwmenbone a0 R
Total

Tontpwge - 13 220Gootdows” D) 20 e - 0240y © 250Suttome D 210Pyeien 10
UNIT 1 | TYPE UNIT2 | TYPE {UNIT3 | TYPE UNIT4
" .. UnitNo.& Type’ Bry P - -- DRV BCERIRIATER I B Ta

Date&TimeStated -~ | Agp - | /3 ‘_-?0
" Date & Time Completed 5309 /5,370

TYPE

R A

TOTAL N2 UNIT HOURS ] Rk~ Tk R R , . e
Rate SCFM . : )

TOTAL'NZUSED' N e P

RoundtripMites From: "~ - " ° | e osT @ T e
TOTAL CHARGEABLE MILES / SPiNo. of Units -

Roundtrip Miles From: © ~ '

TOTAL CHARGEABLE MILES X No. of Transports
Total Transport Time On Site ’

Total Chargeable Transport Time A

I heretry acknowladpe thal the above informalion is comec e servit:e hade pletsd. Bi o0 Operators: I J! :
g Thy e S CJ?""-(O
Authorized Signature \.. Q/dﬂ'ﬂ/b /

e
Title Daie Remarks:

'mgrmw%’nimgm)e‘ji? _ HER 00664 '-




3 Resy Fibers 1g.00

3 batteries 6715 |

3 epveralls 855
33.30
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